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STATISTICAL DATA OF THE ELECTRIC LIGHT AND POWER INDUSTRY 





DURING THE MONTH OF NOVEMBER 





1933 
Kilowatt-hours Generated* (net) 
MI sake Bey es et care EU a ant bes ay 2 1,449,526,000 | 
Me PE NEE Sas coos cue 2,271,555,000 | 


Rates 6,721,081,000 


Total kilowatt-hours generated. . 
Additions to Supply 

Energy purchased from other sources........... 3,818,000 

eet sntermational amports, -.. 0... eee 3 ,248,000 


(RGR RFD Re ae ere 
Deductions from Supply 

Energy used in electric railway depts. . . 

Energy used in electric and other depts........ 


066, 000 


ee ok © 0 8 277, 


64,969,000 
101,605,000 


RE tate rr oe Ce ee 166,574,000 
Total energy for distribution................ 6,831,573,000 
Energy lost in transmission, distribution, etc. 1,115,802,000 
Kilowatt-hours sold to ultimate consumers . 5,715,771,000 


Sales to Uitimate Consumers (kw-hrs) 
or re eee Die 
Commercial—Small light and power (retail)..... 
Commercia!—Large light and power (wholesale). . . 
Bemactnal Stecet Tenting.. ce eee 
Railroads—Street and interurban................ 
Railroads—Electrified steam.................. ne 
Municipal and Miscellaneous................... 


1,080,510,000 
1,101,700,000 
2,862,335,000 
196,794,000 
352,749,000 
58,673,000 
63,010,000 
Total sales to ultimate consumers........ 5,715.771,000 


Total revenue from ultimate consumers.......... $153.979,800 





1932 


3,815,706,000 
2,622,846,000 


6,438,552,000 


211,319,000 
30,409,000 


241,728,000 





70,868,000 
101,608,000 
172, 476,000 

6,507 ,804.000 
1,084,554,000 
5,423,250,000 


1,075,749,000 
1,116,797,000 
2,577,808 ,000 
206,691,000 
349,584,000 
45,678,000 
50,943,000 


5 423, 250. 000 


$156,861,500 








DURING TWELVE MONTHS ENDING NOVEMBER 30th 





Kilowatt-hours Generated* (net) 
AE fag pata cise oi Pie oie sare- 0 aes 6 Daegs Gade 
yey ‘water power... 26. 6.....5. ; ee 


47 063,249,000 
31,622,772;000 


46,467 266,000 
30,945, 358,000 


78,686,021,000 | 
2,863,647 ,000 
1,910,907,000 


77,412,624,000 
2,778,894,000 
2,100,075 ,000 


Total kilowatt-hours generated........... 
Purchased energy (net).................. 
Energy used in electric railway and other departme nts 


Total energy for distribution.................. 79,638,761,000 78,091 ,443,000 
Energy lost in transmission, distribution, etc....... 14,230,981,000 13,754,006,000 
Kilowatt-hours sold to ultimate consumers 64,337 ,707.000 


65,407 ,780,000 


Total revenue from ultimate consumers............ Fs $1,774,849 ,900 $1,846,836,400 


Important Factors 


Per cent of energy generated by water power. . 40.2% 40.0% 
Average pounds of coal per kilowatt-hour........ | 1.454 1.497 
Domestic Service (residential use) 
Average annual consumption per customer (kw-hr) 604 601 
Average revenue per kw-hr (cents).............. ; 5.50¢ 5.59¢ 
Average monthly bill per domestic customer...... $2.77 $2.80 





BASIC INFORMATION AS OF NOVEMBER 30th 


Generating Capacity (kw)—Steam............. 24,053,900 
—Water power....... 9,002,800 
—Internal combustion 460,600 








24,345,600 
8,899 400 
451,100 
Total generating capacity in kilowatts........... 33.517 ,300 33,696,100 
Number of Customers 
Farms in Eastern Area (Included with Domestic). . 
Farms in Western Area (Included with Com’l—Large) 
I aie ee cos a cs cs ek Se 


(506,689) 
(204,433) 
19,961,895 


(499,805) 
(204,690) 
19,883,400 


Commercial—Small light and power... . 3,690,769 3,686,416 
Commercial—Large light and power. . 530.301 551,298 
All other ultimate consumers............. 66,145 68,938 


Total witemate-comsumers. .............2.<,0085 24,249,110 24,190,052 
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*By courtesy of the U. S. Geological Survey with deductions for certain plants not considered Electric Light and Power Enterprises. 
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THE ELECTRIC LIGHT AND POWER INDUSTRY AT THE 
BEGINNING OF ANOTHER YEAR 


The demand by the public for electric 
service through the fourth year of a se- 
vere economic depression is, in my opin- 
ion, an outstanding feature of the elec- 
tric light and power industry at the pres- 
ent time. That the public highly esteems 
the use of electricity is very apparent, 
for in spite of greatly reduced family in- 
comes and the necessity for curtailing 
expenditures wherever possible, custom- 
ers generally have continued their use of 
electricity. This is striking proof that 
electric service is rated by the consumer 
to be worth considerably more than he 
is paying for it. The average domestic 
customer in 1933 used even more elec- 
tricity than he did in 1932, and 21 per 
cent more than in the boom year of 
1929. 

Other developments of the year were 
discouraging. The most unfavorable 
development was the enormous extent of 
the increase in Federal and State taxes 
imposed. 

The tax rate of the electric light and 
power companies, on the basis of gross 
revenue, was boosted to the extravagant 
amount of one third during the single 
year 1933. Taxes to be paid to Federal, 
State and local governments in 1934 are 
estimated at 40 per cent of operating in- 
come. Expressed in another way, the 
total tax bill of the electric light and 
power companies at the present time is 
equal to about 46 per cent of the total 
revenue from their domestic consumers. 
It is the equivalent of 2.6 cents on every 
kilowatt-hour sold by the electric light 
and power companies to their domestic 
consumers. 

Aside from the enormous increase in 
taxes, the most disturbing development 
of the year was the launching of the 





By GEORGE B. CORTELYOU 


President, Edison Electric Institute 


Federal Government on a broad scale 
into the direct construction, or the loan- 
ing of money to districts or municipali- 
ties for the construction of generating, 
transmitting and distributing facilities 
for supplying electric energy to the pub- 
lic. This development has been under- 
taken at a time when the country is al- 
ready supplied with cheap and depend- 
able electric service and electric light 
and power companies have an uncom- 
fortably large percentage of excess capac- 
ity which has caused them to seek every 
possible market for the sale of their prod- 
uct. 

Another important development of 
the year just ended was the increase in 
payroll expense of electric light and 
power companies as an outcome of the 
enactment by Congress of the National 
Industrial Recovery Act. At the re- 
quest of the Federal Government ad- 
dressed to private electric light and 
power companies, payrolls were mate- 
rially expanded by the adoption of 
shorter hours of work and higher rates 
of pay. 

During this same period, rates for 
electricity have been substantially re- 
duced. A measure of the extent of this 
reduction is furnished by the fact that 
sales of electric current for all classes 
of service for the year 1933 were 3 per 
cent greater than the sales for 1932, 
whereas the total revenue from ultimate 
consumers was 4 per cent less in 1933 
than it was in 1932. Part of this reduc- 
tion has been automatic through the in- 
creased use of electricity, particularly by 
industry. Rate schedules are so con- 
structed that the greater the use of 
electricity the lower the average price. 
But a substantial part of this reduction 
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has come about by reason of lowered 
rates. 

In order to meet the urgent needs of 
industries which use electricity in their 
operations, rates to industrial consumers 
were materially reduced during the year. 
The average price per kilowatt-hour 
sold to industry reached during midsum- 
mer the lowest point in its history, except 
for a brief period during the war year 
of 1917. Rates to the domestic con- 
sumer continued their downward trend, 
dropping from 5.58 cents per kilowatt- 
hour at the end of 1932 to 5.48 cents 
at the end of 1933. 

The added tax burden alone places a 
most serious handicap on private enter- 
prise in competition with government 
owned enterprises, which escape taxes. 
At the present time electric light and 
power companies are selling approxi- 
mately 95 per cent of the electricity used 
in the United States, notwithstanding 
the fact that municipal ownership of 
electric plants dates back to the same 
year, 1882, that the first privately owned 
central station was placed in operation. 
There have been established at one time 
or another 3,900 municipal plants in the 
United States and, according to the U.S. 
Bureau of the Census, there are still 
about 1,800 such plants. The net change 
in the number of municipal plants re- 
ported for the five year period 1927 to 
1932 was a loss of 400 municipal plants. 

It is not by chance that this enormous 
demand for electric service has grown 
up under private enterprise. The elec- 
tric light and power companies are con- 
scious of the fact that individually, and 
collectively through their trade associa- 
tions, they have continued through many 

(Continued on page 32) 





MUNICIPAL AND PRIVATE ELECTRIC PLANTS—1932 


A Summary of the U. S. Census of Electrical Industries 


The U. S. Bureau of the Census has 
now released, in preliminary form, all 
of the important statistics on central 
electric light and power plants in the 
United States. The following statistics 
have been abstracted from these reports 
and comparisons have been made with 
the Censuses of 1927 and 1922, whose 
figures were compiled on a similar basis 
and under the same schedules with the 
same definitions. 








TaBLE I—NUMBER OF ENTERPRISES IN EXIsT- 
ENCE AT END OF YEAR 


1932 1927 1922 
Commercial - 3,627 2,137 3,774 
Municipal* ........... 1,802 2,198 2,581 








In this regard the Census states: 

“The decrease from 2,137 to 1,627 in 
the number of commercial establishments 
during the five-year period (between 
1927 and 1932) is due to the centraliza- 
tion of ownership or control and the 
absorption of independent generating sta- 
tions accompanying the extension of 
transmission lines. The decrease from 
2,198 to 1,802 in the number of munici- 
pal plants is due to the abandonment of 
municipal generating stations and the 
acquisition of municipal distribution lines 
by commercial systems.” The change in 
the number of municipal enterprises 
from 2,198 at the end of 1927 to 1,802 
at the end of 1932 is the net result of 
572 establishments sold or gone out of 
business, and of 176 reporting for the 
first time to the Census. According to 
the Edison Electric Institute, 84 of these 
plants were established during this five- 
year period and the remainder were 
established before 1927 but reported to 
the Census for the first time; 1,626 
identical establishments reported in both 
years 1927 and 1932. 

The volume of business done by mu- 
nicipal plants is a little under six per 
cent of that.done by the total electric 
light and power industry. On the basis 
of revenues received it is a little more 
than six per cent, because of the higher 
average rate for all power sold by munic- 
ipal plants. Table II shows the ratio 
of the municipal plant figures to the 
grand total and the subsequent tabula- 
tions give actual details for each phase of 
the business. 


Note: *For further details see E.E.1. Burretin, 
Nov., 1933, p. 231 











TaBLe II—VoLuME oF Business Done 


Business Done by Municipal Plants, Ex- 
pressed as a Percentage of the Total In- 


dustry 
1932 1927 1922 
Generator Capacity....5.7% 5.5% 6.3% 
Current Generated.....5.0 4.5 en 
mrrent Gene. 5668.cs 50 5.7 4.8 6.0 


Revenues ........ : 6.5 6.7 8.7 





Arithmetical Average 


of the above.. 5.7% 54% 64% 


1. Capacity of Generators—Kilowatts 


1932 1927 1922 
Commercial. . 32,649,573 24,383,271 13,407,041 
Municipal... 1,974,495 1,428,034 906,397 





ae 34,624,068 25,811,305 14,313,438 
Mun’! is % total 5.7 5.5 6.3 


2. Current Generated—Million Kilowatthours 





1932 1927 1922 
Commercial. 75,692 71,307 38,414 
Municipal... 3,965 3,379 1,878 
Total 79,657 74,686 40,292 
Mun’l is % total 5.0 4.5 4.7 


3. Current Sold to Ultimate Consuiners— 
Million Kilowatthours 





1932 1927 1922 
Commercial .. 62,148 60,537 31,635 
Municipal 3,748 3,076 2,019 
Total) 2... 65;896 63,613 33,654 


Mun’l is % total 5.7 4.8 6.0 


4. Revenues Received from Ultimate 
Consumers 
1932 1927 
Commercial, 
$1,703,303,728 $1,554,606,537 $869,885,000 
Municipal, 
117,801,796 


1922 


112,439,034 82,754,000 





Total, 

$1,821,105,524 $1,667,045,571 $952,639,000 
Mun’! is 
% total 6.5 6.7 8.7 








Correspondence With E.E.I. Statistics 


The preliminary figures released by 
the Census check, in general, reasonably 
well with the statistics already published 
by the Institute, with the qualification 
that the Census has included in its re- 
ports the data of certain manufacturing 
enterprises which the Institute has never 
considered as really being part of the 
electric light and power industry. Edi- 
son Electric Institute figures are based 
upon reports from some 400 operating 
companies and municipal electric plants, 
whose operations represent approxi- 
mately 92 per cent of the entire industry 
and these figures are extended to 100 per 
cent. The closest correspondence between 
the Census and the E. E. I. is found in 
those states where the reporting com- 
panies represent the largest percentage of 
the total business. 








TaB_Le III—AveraGeE REVENUES IN CENTS PER KILOWATTHOUR SOLD 
COMMERCIAL AND MUNICIPAL ENTERPRISES 


1932 

Class of Service Com’l = Mun’l 
a — 2.8 5.6 
Domestic .... - 5.6 4.7 
Commercial* .... 2.2 2.3 
Street Lighting .. 4.7 2.1 
Traction .. - 0.9 1.1 
Other Services . 2.1 1.3 
Total, all sales 

toconsumers ....... 2.7 3.1 


(a) Average rate for all sales to traction enter- 
prises by commercial and municipal plants com- 
bined; taken from 1922 Census of Electric Railways. 

(b) Including, in 1927, energy ‘“‘undistributed by 
class of service.” 

* A separation between ‘“‘small light and power. 
retail” and “large light and power wholesale” was 
made for municipal plants ee the first time in 
1932. In 1927 these classes were combined and in 
1922 a rough distinction was made between “‘light”’ 
(presumably including retail service) and “power” 
(presumably including wholesale service). In 1932, 
however, some inconsistencies still seem to exist. 
which make a comparison between commercial and 
municipal plants of doubtful value for these in- 
dividual classes of service. It is clear from the 
figures of the following table (where the sales per 


1927 1922 
Com’l Mun'l Com’l Mun’'l 
2.0 6.8 (Lighting) 5.8 5.3 

6.9 5.5 

2.0 2.5 (Power) 1.8 2.0 
5.1 2.4 

0.9 1.1 1.0(a) 
4.6(b)  5.5(b) wa 

2.6 3.7 2.7 4.1 


retail commercial customer of municipal establish- 
ments are 60% larger than for commercial plants) 
that the classification of “small light and power, 
retail’ extends into a zone of larger connected 
load and takes in considerably larger customers 
under municipal operation than under the rate 
schedules of commercial plants. The figures are 
therefore not wholly comparable and the two classi- 
fications have been combined in the table. 


Current Sold per Customer, 1932. 


Commercial Municipal 


(Kwhrs per year) 


Small light & power (retail) 3,286 5,199 
Large light & power (whole- 

sale) 87,474 31,249 
Domestic Service 600 708 
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Rate Comparisons 


Table III shows the average prices 
received by private and municipal plants 
per kw-hr. of electricity sold. When all 
sales to ultimate consumers are taken 
together, the average price of municipal 
energy is 15 per cent above that of the 
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private plants, to which should be added 
another 10 per cent because of the dis- 
placement of taxes. 

In the case of domestic service, there 
is a difference of 0.9 cents in favor of 
municipal plants. When the amount of 
taxes displaced because of municipal op- 








TABLE IV—AvVERAGE REVENUES IN CENTS PER KILOWATTHOUR SOLD 


Ir Att Taxes 


Were DepucrTep 


COMMERCIAL AND MUNICIPAL ENTERPRISES 


1932 1927 

Class of Service Com’l Murn'l Com'l Muzn’l 
BES rte eae ee , 2.5 5.5 1.8 6.7 
i fe. oe bee een ete 5.0 4.6 6.3 5.4 
Commercial* 2.0 2.3 1.8 2.5 
Street Lighting ............ 4.2 2.1 4.7 2.4 
MMMMIES. 9165 dis oad aos anaes 2 0.8 1.1 0.8 1.1 
Other Beswiees sick Seen 1.9 1.3 4.2(b) 5.4(b) 
Total, all Sales to consumers ........ 2.4 3.0 2.4 3.6 








Taste V—AVERAGE REVENUES IN CENTS PER KiLowaTrHouR So_p—By Divisions—1932 


Mun’l is higher 

















Commercial Municipal than Commercial 
New England ... Seats cee 2 3.4 3.9 15% 
Middle Atlantic ... 3.0 4.1 37% 
TOE Ue MNO io 66.0.5 be hres Fes aie esas 2.8 2.8 
Gee Mem ROM oo sy  oinig gn sae uie ee at 3.2 4.2 31% 
South Atlantic ae” eas 2.3 44 48% 
Maat Roth COUttal so oss. ise As Sk Beers 2.2 4.8 118% 
West South Central ................ 2.9 4.6 58% 
MMR oo tsa’, ss a hs 2.6 4.0 54% 
Pacific ....... 2.0 2.2 10% 
Total U. S. A. 2.7 3.1 15% 
TasLe VI—Income STATEMENT AND Rates OF RETURN 1932 
Commercial Municipal 

Revenues from Consumers ..... $1,703,303,728 $117,801,796 
Balen Wat Wesate cos hohe 150,805,781 3,392,650 
Misc’] Revenue ........... 19,254,945 1,345,043 
Total Operating Revenues ............ $1,873,364,454 $122,539,489 
Salaries and Wages .... ...... $303,058,039 $20,822,347 
MR ee i aia psd ete $5.4 40 Oo tga 102,560,395 9,823,030 
Purchased Power ...........0+. 161,120,995 17,107,929 
Maintenance Expense ................ 78,443,321 9,278,580 
Other Op’g Expenses ..... 91,509,985 9,375,637 
Operating Expenses .................. $736,692,735 $66,407,523 
Uncollectible. Bills. ....... 000060. .000. 13,903,975 951,997 
REL ST ep 203,858,468 1,292,227 
Retirement Expense (a) .... 165,130,871 12,885,124 
Total Revenue Deductions .... $1,119,586,049 $81,536,871 
Operating tmngiet . . b.0. cc Sa5508e% 753,778,405 41,002,618 
pS Se recep 10,827,964 33,932 
Balance of Income ............. at $742,950,441 $40,968,686 
Fixed Capital, Electric ... .. .$12,124,807,425 $539,569,527 
“Return” on Above ....... epee 6.12% 7.599 
“Turn-over of Capital” ............... Once in 6.5 yrs. Once in 4.4 yrs. 
Ratio of Retirement Expense to Fixed 

CIE a icc res as via dak os 1.36% 2.39% 
Ratio of Operating Expenses to Revenues 39.3% 54.2% 
Investment per Kw. of Generating 

COMPS eic5 de A atid RAT aR $371 $273 


(a) Includes $22,483,464 retirement appropriated from surplus for commercial plants and $1,485,329 


for municipal plants. 


——— 
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eration is considered, this difference 
shrinks to but 0.4 cents. It will also be 
noted that in respect to domestic service 
the difference between municipal and 
commercial plants is steadily narrowing, 
being 1.4 cents in favor of municipal 
ownership in 1927 and but 0.9 cents per 
kwhr. in 1932. The item “farm serv- 
ice,” combining as it does large users of 
irrigation pumping with ordinary farm 
uses, means very little as a measure of 
costs. 

For the various geographic divisions, 
the 1932 Census figures give the aver- 
ages shown in Table V for all electric- 
ity sold to consumers. 


COMMERCIAL NOTES 


Electric Refrigeration Bureau to Continue 

At a meeting of the Refrigeration Di- 
vision of NEMA, held at Chicago on 
Jan. 10, the future of the Electric Re- 
frigeration Bureau was one of the sub- 
jects for discussion. C. E. Greenwood, 
Commercial Director of the Institute, 
and G. N. Brown, Manager of the Elec- 
tric Refrigeration Bureau, were invited 
guests and made presentations on the 
value of the Bureau and its accomplish- 
ments since the period of its formation. 

A Resolution was passed by the Re- 
frigeration Division for the continuation 
of manufacturer support until July 1. 
In the interim the needs of national co- 
ordination in the promotion of electric 
refrigeration and proposed further action 
will be under advisement. 


Table Cookery to the Fore 


The Residential Sales Subcommittee 
under the leadership of D. M. DeBard 
of Stone & Webster Service Corpora- 
tion contemplates a program to promote 
the smaller heating and motor driven 
devices, especially those in the Electric 
Kitchen group. There would be coordi- 
nation between the manufacturers, utili- 
ties and dealers, with national stimula- 
tion of local cooperative campaigns. 

Bearing in mind that there are mil- 
lions of domestic consumers with low 
average consumption, and whose present 
spending margins will not permit invest- 
ment in the larger and more expensive 
load builders, it is opportune that we 
appeal to this class of consumer. The 
electric casserole, kitchen mixer, grill, 
toaster, waffle iron, etc., will offer serv- 
ices which will in the aggregate con- 
tribute to much needed revenue. 

A program built along the lines of 
the lighting activity, with the possibility 
of a news medium, could not fail to 
(Continued on page 30) 





NEW RATES FOR DOMESTIC ELECTRIC SERVICE 


Adopted by Georgia Power Company, Alabama Power Company, 
and The Tennessee Electric Power Company 


New rates for the domestic customers 
of Georgia Power Company became ef- 
fective January 1, 1934, by an order of 
the Georgia Public Service Commission 
accepted by Georgia Power Company. 

The new rates are a radical depar- 
ture in rate-making for residence elec- 
tricity and follow a similar plan and 
rates adopted recently in A:abama for 
Alabama Power Company. Similar new 
rates will become effective for the Ten- 
nessee Electric Power Company on Feb- 
ruary Ist. 

Under the plan of  rate-making 
adopted in Georgia, customers are not 
only given the benefit of an immediate 
rate reduction but what is more impor- 
tant in the long run, they are given an 
opportunity to use additional electricity 
at a very low rate. The plan thus per- 
mits any residence customer to earn af 
once a future low rate justified by in- 
creased use of electricity and greater vol- 
ume of sales. 

The plan requires no formal applica- 
tion by the customer. It is simple. 
There are no strings tied to it and 
it is entirely automatic as the customer 
will be billed under the low rate with- 
out having to exercise any option or 
make any application for it. 

Two separate domestic rates are pro- 
vided in the plan—an “Immediate” and 
an “Inducement”’ rate. These rates, to- 
gether with the old rate which they su- 
persede, are as follows: 


Old Superseded Rate 
$1.00 per customer, including 5 kwhr 


6c per kwhr—next 25 kwhr 

4.5¢ oe “ paEw “ 25 “ 
es “ — “ 145 
_ —over 200 

New “Immediate” Rate 

6.5¢ per kwhr—first 25 kwhr 
og —next 35 “ 
ha  —<- 360 

Sc. © —over 200 


Minimum Charge $1.00 
New “Inducement’” Rate 
$1.00 per customer including 15 kwhr 


4.5c per kwhr next 50 kwhr 
2c “ “ oo 135 “ 
aS. + ae 
te * “ ever 700...“ 


A comparison of monthly bills under 





By F. A. NEWTON 


Commonwealth &@ Southern Corporation 
Chairman, Rate Research Committee, E. E. 1. 


the foregoing rates is shown below: 
COMPARISON OF NET MONTHLY BILLS 


Old New New 

Super- “Imme- “Induce- 
kwhr per  seded diate” ment” 
Month Rate Rate Rate 
10 $1.30 $1.00 $1.00 
20 1.90 1.30 1.23 
30 2.50 1.87 1.68 
+0 2.95 2.37 2.13 
50 3.40 2.87 2.58 
60 3.77 3.37 3.03 
70 4.07 3.67 3.35 
80 4.37 3.97 3.55 
90 4.67 4.27 3.75 
100 4.97 4.57 3.95 
150 6.47 6.07 4.95 
200 7.97 bE Yj 5.95 
250 8.97 8.32 6.58 
300 9.97 9.07 7.20 
400 11.97 10.57 8.45 
500 13.97 12.07 9.70 
1000 23.97 19.57 15.20 


While the rates of all residence cus- 
tomers were reduced by the new “Im- 
mediate” rate, all customers can get a 
still lower rate by taking advantage of 
the new “Inducement” rate. The bene- 
fit of the new “Inducement”’ rates is not 
limited to large users. Small customers 
will benefit as much, if not more than 
the larger users when they increase their 
use. 

How does the plan work? 
the customer take advantage of the “In- 
ducement” rate? A base bill is estab- 
lished for each customer for each month 
of the year. That base bill is the bill 
under the new “Immediate” rate when 
applied to the customer’s use for the 
same month of 1933. For example, if 
the customer used 50 kwhr in January, 
1933, his base bill would be $2.87 in 
January, 1934. If he used 60 kwhr in 
February, 1933, his base bill would be 
$3.37 for February, 1934. 

If the same customer should use the 
same amount—50 kwhr—in January, 
1934, his bill would be figured under 
the “Immediate” rate and would be 
$2.87. If he should use less than 50 
kwhr in January, 1933, his bill would 
be figured under the “Immediate” rate. 
If, however, the customer should in- 
crease his use, that is another story. Sup- 
pose he uses 70 kwhr in January, 1934. 
In that case his bill would be figured 
under the “Inducement” rate and would 
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be $3.35. He would thus obtain 20 ad- 
ditional kwhr for 48c. In other words, 
when the customer increases his use over 
the same month of 1933, he will be 
billed under the “Inducement” rate, if 
the bill under the rate is greater than his 
last year’s use, figured under the “Imme- 
diate” rate. Or to put it in another 
way, no charge will be made for in- 
creased use over the same month of 1933 
unless such increase is large enough to 
make his bill under the “Inducement” 
rate greater than his base bill for that 
month. 

Suppose a customer who used 50 kwhr 
in 1933 adds a refrigerator and increases 
his use to 100 kwhr, the added 50 kwhr 
would cost him $1.08, the difference be- 
tween 50 kwhr under the “Immediate” 
rate and 100 kwhr under the “Induce- 
ment” rate. This would be an average 
of 2.2c per kwhr for the increased use. 

Suppose a customer who had a refrig- 
erator in 1933 and used 100 kwhr per 
month adds a range and increases his use 
to 250 kwhr. The added cost of the 
current for the range would be $2.01, 
the difference between 100 kwhr under 
the “Immediate” rate and 250 kwhr 
under the “Inducement”’ rate. He would 
thus obtain the additional current at a 
rate of 1 1/3c per kwhr. 

This plan of two rates, an “Immedi- 
ate” and an “Inducement” rate while 
offering very low rates for increased use 
and holding out a very strong induce- 
ment for the customers to install addi- 
tional appliances, will not, at the same 
time, reduce the company’s revenue be- 
low the base bills, since the “Induce- 
ment” rate does not apply unless the cus- 
tomers exceed their base bills. 

At the end of 1934, all base bills will 
be reduced 5 per cent and another 5 per 
cent at the end of 1935. At the close of 
1936, the “Immediate” rate will be 
eliminated entirely and only the “In- 
ducement” rate will remain. Thus the 
company is given an opportunity through 
building up increased sales to at least 
maintain and, it is hoped, increase its 
revenue while at the same time the cus- 
tomers using greater service are given 
at once the rate which will be applicable 
to all customers three years hence. 
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During the past fifteen or twenty 
years the quality of weatherproof cov- 
ering used for overhead line conductors 
has been subject to wide variations, and 
in the last ten years much of the cov- 
ering has been unsatisfactory. These ir- 
regularities in quality led to a research 
at Purdue University under the auspices 
of the Utilities Research Commission, 
Inc., of Chicago, which resulted in the 
development of a satisfactory and eco- 
nomical weatherproof covering. The 
developments leading up to this new type 
of covering and the need for a revised 
American Standards Association stand- 
ard to insure the furnishing of this qual- 
ity of covering are outlined in this ar- 
ticle. 

Before the beginning of the past 
decade weather-resistant wire coverings 
were usually made from high-strength, 
long-fiber cotton yarn, saturated with 
natural asphalt; often the saturant was 
applied after each braid. Such cover- 
ings, while lacking in pliability, in gen- 
eral gave satisfactory service; that is, 
the coverings would remain intact and 
it would not be necessary to replace the 
conductors until required by system 
changes. The materials used and the 
manufacturing processes employed made 
the wire a rather expensive product. 
With the rapid growth of the electricity 
supply systems, enormous amounts of 
overhead line conductors began to be 
used about ten years ago, and changes 
in manufacturing processes and materials 
were then made to obtain lower cost 
coverings. 

The wires having these cheaper weath- 
erproof coverings gave very irregular 
performance. Many reports showed that 
some of the coverings would drip com- 
pound at summer temperatures, festoon 
and shed in only three or four years after 
installation, while other coverings had 
an indicated life of 10 to 15 years and 
more. Therefore, because of their ap- 
pearance, in many instances it became 
necessary to replace the overhead line 
conductors a short time after they had 
been placed in service and long before 
it would have been necessary to replace 
the wires on account of changes in load 
or system. Another serious result was 
the loss in salvage value of wire removed 
after a few years or so of service, as fre- 


*This article was prepared by Mr. D. W. Roper, 
Sponsor of this subject under_the Transmission 
and Distribution Committee, E.E.I. 


U.R.C. TYPE WEATHERPROOF WIRE FOR OVERHEAD 


CONDUCTORS * 


quently the condition of the covering 
made the wire unsuitable for reinstalla- 
tion. 

Because of this situation, about four 
years ago the Utilities Research Com- 
mission, Inc., sponsored a research proj- 
ect at Purdue University for the pur- 
pose of developing a uniform weather- 
proof covering of long life which could 
be produced at a reasonable expense and 
which would require little modification 
in materials and procedure at the fac- 
tories. 


Development of New Coverings 


The principal lines of this investiga- 
tion were as follows: first, the develop- 
ment of adequate means of comparing 
the life and quality of weatherproof cov- 
erings; second, experimental work with 
saturants of non-bituminous materials; 
third, the modification of commonly used 
weatherproof saturants to obtain greater 
resistance to flow at high temperatures, 
improved pliability, and improved 
weather resistance; fourth, investigation 
of the sources of asphalt for material 
possessing the most desirable character- 
istics. 

Shortly after the research was started 
in 1929, the majority of the plants of 
the manufacturers of weather-resistant 
wire coverings in the United States were 
visited to observe the processes of manu- 
facturing, to inspect the laboratories and 
to discuss the general problem with the 
plant engineers. These visits indicated 
that methods available at the plants were 
inadequate to determine the weather- 
resistant qualities of the coverings and 
saturants, and that there was only a 
meager knowledge of the reasons of 
failure and of means to increase the life. 
The procurement of complete testing 
equipment was shown to be of para- 
mount importance in attacking the prob- 
lem at Purdue University. 

The standard Weather-Ometer, rec- 
ommended and used for several years by 
the Bureau of Standards to determine 
the resistance of paints and other coat- 
ings to weathering agencies, was pur- 
chased and slightly modified for accel- 
erated aging tests of short samples of 
covered wires. In this device an arc 
lamp with a Corex D glass globe, widely 
accepted as the nearest approach to di- 
rect sunlight, was used. The wires 
were mounted on the inside of a rotating 
drum and means were provided for a 
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water spray over a portion of the wires. 
During each 24-hour period of the aging 
tests, the wires were subjected to (a) 
simultaneous exposure of light, heat, and 
water spray, (b) one freezing in a re- 
frigerator, and (c) thawing and drying 
with exposure to the arc light again. The 
maximum intensity of each weathering 
element used did not exceed that found 
in actual service, but these maximum 
conditions were applied for several 
hours during each 24-hour period. 

In order to test the saturants directly 
in an approved manner, aluminum plates 
were evenly coated with the saturants 
and subjected to the same weathering 
test cycle as used by the Bureau of’ 
Standards. 

An outdoor exposure rack was em- 
ployed where natural weathering of 
weatherproof wires could be observed. 
The wires on this rack were kept at 
2300 volts above ground and carrying 
current. 

The general order of merit of the 
saturants as obtained from the acceler- 
ated weathering tests on the wire sam- 
ples was substantially the same as de- 
termined by tests on the saturants ap- 
plied on aluminum plates, using the 
Weather-Ometer in the standard man- 
ner, and also by the tests made with 
wires installed on the natural weather- 
ing rack. The full details of the test 
conditions and results are contained in 
Research Bulletin No. 43, dated No- 
vember, 1932, of the Engineering Ex- 
periment Station at Purdue University, 
Lafayette, Indiana. 

In testing the asphalts, all of the 
standard physical tests common to the 
asphalt industry were used. Some of 
the equipment used in these tests has 
been improved upon as a result of these 
experiments; for example, the pliability 
tester has been made to perform its work 
automatically. Reliable physical test re- 
sults were given by tests upon saturants 
obtained by pressing from the inner 
braids of weatherproof wire instead of 
by the use of solvents. 

The research developed that the qual- 
ity of the cotton yarn is not as impor- 
tant in producing a long-lived covering 
as is the saturant. The yarn should be 
sufficient to absorb and hold the saturant, 
and the outer braid should be closely 
woven to aid in preventing abrasion and 
erosion. 

It was found that much of the trouble 
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with the inferior coverings was due to 
compounds having a low softening point ; 
the compounds would flow readily at 
moderate summer temperatures from the 
top portion of the covering, thus per- 
mitting the exposed unsaturated cotton 
fibres to be rapidly rotted by the air and 
moisture. This deterioration was aug- 
mented in some cases by flaking away 
or evaporation of poor finishes, and also 
by the evaporation of the saturating com- 
pounds in hot weather due to the incor- 
poration of waxes, fluxes, and other 
highly volatile materials into the satu- 
rating compound at the factory. To a 
lesser extent leaching (water solubility) 
of compound and miscellaneous causes 
were involved. 

Since it was found that deterioration 
of the cotton braid was negligible as long 
as it was protected by a compound, the 
‘principal line of attack was directed to 
finding suitable saturants. In order 
to prevent migration in hot weather, a 
compound with a high softening point 
and increased resistance to flow was 
found to be necessary. The compound, 
however, could not be too brittle at low 
temperatures. These unusual require- 
ments and several others of lesser impor- 
tance were amply met by air-blown pe- 
troleum-base asphalts, unblended with 
other materials. Such asphalts are com- 
mercially procurable in large quantities 
at several points well distributed over 
the country. Experimental work with 
such materials as synthetic resins and 
enamels as saturants produced very high 
grade coverings; however, the use. of 
these materials was not practicable on 
account of high costs. On the other 
hand, the use of air-blown asphalts as 
saturants is commercially feasible. 

These air-blown asphalts are produced 
from the residue obtained in oil refin- 
ing by the blowing of air through the 
heated residuum; whereas, the asphalts 
which had been heretofore used for 
weatherproof wire coverings were com- 
monly produced by blowing with steam 
-or if produced by air blowing, the blow- 
ing was not carried sufficiently far to 
provide the desirable physical properties. 

It was found that the incorporation 
in the saturant of an inert mineral filler 
—an old practice with makers of roofing 
materials—was beneficial in increasing 
weather resistance and mechanical sta- 
bility of the saturant. Still further im- 
provement was obtained by the use of a 
tightly adhering coating of a finishing 
compound of improved physical proper- 
ties and weather-resistance, together 
with a surface coating of mica flake. The 
natural weathering rack had shown that 
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the present finishing waxes in common 
use were of little benefit since they either 
evaporated or cracked off within a short 
time after installation. Finishing ma- 
terials should adhere to the underlying 
braids and should not flake off nor crack 
when the wire is bent. 

The advantages of the new covering, 
known as the U.R.C. Type Weather- 


proof Wire, over the older types, par- . 


ticularly over the types manufactured in 

the past decade, were indicated to be as 

follows: 

1. At high temperatures the saturant will 
not soften and shift to the bottom of the 
covering, nor is there undue loss in 
weight by evaporation of volatile matter. 

. The compound will not crack at low 
temperatures, and the covering when han- 
dled at low temperatures will not crack 
and become unsuitable for reinstallation. 

. The saturant has excellent resistance to 
weathering elements. 

. The new covering has a uniform long 
life and will not festoon following a few 
years of service. 


One apparent disadvantage of using 
the air-blown asphalts is that either a 
longer saturating period or an increase 
in the temperature of the saturant is re- 
quired at the factories. As the latter 
method would result in the least expen- 
sive change in plant operation, a number 
of tests were made to determine whether 
or not the increase in temperature would 
have any damaging effect upon the cot- 
ton braid and upon the copper wire. The 
tests showed that the higher tempera- 
tures did not damage the yarn materially 
and that, except for the few old style 
“reel in and reel out” saturating tanks 
still in use, the copper was not in the 
tank long enough to anneal the conduc- 
tor. Hence, the effect of higher tem- 
perature was negligible. 


Production of New Type of Covering 


Shortly after the completion of the 
work in the laboratories of Purdue Uni- 
versity several manufacturers, upon re- 
quest for the wire, made suitable modi- 
fications and additions to their equip- 
ment for the commercial production of 
this new type of weatherproof covering 
and made investigations of their own re- 
garding the saturating and finishing ma- 
terials. As a result, the new U.R.C. 
Type Weatherproof Wire is now in pro- 
duction by several manufacturers and 
others expect to start production shortly. 

Already over one hundred light and 
power companies, municipal plants, rail- 
road and communication companies have 
installed this type of wire in various 
parts of the country. The users report- 
ing on their experience have advised that 
the wire seems to be a great improve- 
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ment over the older types of wire. Some 
of the users have made arrangements to 
observe the installed wire and to obtain 
samples periodically for examination and 
tests. 


Specifications 


The initial commercial use of the new 
weatherproof covering was with 90,000 
pounds of wire made on an experimental 
order. It was proven that the. use of 
the new saturant in weatherproof cover- 
ings was commercially feasible. On the 
basis of the information obtained inci- 
dental to this experimental production, 
and after extensive conferences of manu- 
facturers, some large utilities, and rep- 
resentatives of the Utilities Research 
Commission, specifications for the 
U.R.C. Type Weatherproof Wire were 
prepared. ‘These specifications were a 
revision of the specifications incorporated 
in the Research Bulletin of Purdue Uni- 
versity and the main revisions consisted 
in the modification of some of the test 
requirements and in some of the com- 
mercial requirements. 

It should be noted that the use of the 
specifications alone without the aid of 
proper inspection does not insure the 
high quality of weatherproof wire con- 
templated by these specifications. Visual 
inspection will not, for example, indi- 
cate whether or not the properties of the 
saturant and the performance of the 
wire in bending test at 32° F are satis- 
factery. 

Because of the more severe acceptance 
requirements, wire made and inspected 
in accordance with these specifications 
for U.R.C. wire meets the existing 
A.S.A. and many private specifications 
by an ample margin. With slight 
changes to meet special braiding require- 
ments, this wire meets any weatherproof 
specification in use in the United States. 

The A.S.A. Technical Committee 
which prepared the present American 
Tentative Standard Specifications for 
Weatherproof (weather-resisting) Wire 
and Cable, C 8kl, 1932, has been reor- 
ganized and has undertaken to prepare 
a new American Standard for weather- 
proof wire to be known as the U.R.C. 
type. The original specifications for 
U.R.C. type wire formulated at Purdue 
University and somewhat modified by 
later experience is under consideration 
by this Committee. 

The Transmission and Distribution 
Committee, E.E.I., recommends to the 
member companies of the Institute that 
they obtain some of the U.R.C. type 
weatherproof wire, which will readily 

(Continued on page 8) 
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CHAIRMAN DAVIDSON REVIEWS PAST YEAR’S ACTIVITIES 
OF ELECTRIC REFRIGERATION BUREAU 


Congratulates Industry on Impressive Sales Record and Sees 
Bright Prospects for 1934—Record Number of 
Entries in Holiday Display Contest 


Congratulating the electric refrigera- 
tion industry on the impressive sales rec- 
ord which it established in 1933, James 
E. Davidson, Executive Chairman of 
the Electric Refrigeration Bureau, in a 
statement issued at the beginning of the 
new year, reviews the activities of the 
Bureau in their relation to the success 
achieved. 

Mr. Davidson says: 

“The electric refrigeration industry 
enters the new year under conditions 
which offer a sharp contrast to those 
which marked the beginning of 1933. 
To look back upon those first few weeks 
of last year would be exceedingly un- 
pleasant were it not for the fact that, 
as we now know, they marked the turn- 
ing point from which one of the most 
remarkable records in the annals of 
American industry has been achieved. 
The figures, as issued month by month, 
tell an eloquent story, and congratula- 
tions are due to all those who contrib- 
uted in greater or lesser degree to the 
impressive record. 

“The upturn started in April. By 
the end of May it had gained such head- 
way that a new record for the year al- 
ready seemed in the making. June 
broke May’s all-time record for a single 
month and for the four successive 
months ending with October, all com- 
parative monthly sales records of pre- 
vious years were broken. Including a 
conservative estimate for November and 
December, the sales for the year reached 
the approximate total of 1,050,000 units, 
100,000 more than in the previous peak 
year, 1931. 

“With the industry entering the new 
year under such headway, and with the 
saturation even now approximately only 
24 per cent, it would seem that the 
prospects for a new record in 1934 are 
extremely bright. Still, fine as was the 
achievement of last year and bright as 
the new year’s outlook seems to be, 
one’s mental reactions resolve themselves 
into a dizzy whirl when one tries to con- 
template what might have been accom- 
plished, and what might still be accom- 
plished, with more intensively organized 
effort devoted to cooperative sales pro- 
motion activity. 








ELECTRIC REFRIGERATION BUREAU 
SALES—HOUSEHOLD MODELS ONLY—FIRST ELEVEN MONTHS 1933 


New England Division 
Connecticut 
Maine ...... 


Massachusetts : , : S ay a 
New Hampshire ... 


Rhode Island 
Vermont ...... 


Eastern Division 
Delaware 


Maryland & D. C..... 


New Jersey 
New York 


East Central Division 
Kentucky 
Ohio 


Middle West Division 
Iowa 


Missouri 
Nebraska 


Pacific Coast Division 
Arizona 
California 


North West Division 


Idaho OP ge eee 


Montana ....... 
Oregon 
Utah 


Washington eek Gicwe 


South Eastern Division 


North Carolina 
South Carolina 
Tennessee 
Virginia . 

Great Lakes Division 
Illinois 


Indiana RRS EAST 


Michigan 
Wisconsin 

North Central Division 
Minnesota 


North Dakota ........ 


South Dakota 


Rocky Mountain Division 
Colorado .... 
New Mexico . 
Wyoming ........ 


Southwestern Division 
Arkansas 


Louisiana 
Mississippi 


Oklahoma Behe k 


YEARS 
QUOTA 


15,316 
6,234 
39,027 
4,009 
6,435 
2,626 


1,607 
15,944 
39,021 


| 123.949 


68,754 


8,934 
51,228 
6,149 


15,232 
11,343 
22,078 

7,837 


2,295 
62,735 
569 


2,582 
2,785 
7,893 
3,850 
14,270 


5,470 
7,687 
6,537 
8,601 
3,427 
7,830 
8,733 


61,455 
22,386 
35,191 
20,689 


15,809 
1,996 
2,558 


6,745 
1,091 
1,045 


3,664 
6,525 
2,742 
8,346 
20,941 


ELEVEN MONTHS 
QUOTA—96% 


14,703 
5,985 
37,466 
3,849 
6,178 
2,521 


1,543 
15,306 
37,460 

118,99T 
66,004 


8,577 
49,179 
5,903 


14,623 
10,889 
21,195 

7,524 


2,203 
60,226 
546 


2,479 
2,674 
7,577 
3,696 
13,699 


5,251 
7,379 
6,275 
8,257 
3,290 
7,517 
8,384 


58,997 
21,491 
33,783 
19,861 


15,177 
1,916 
2,456 


6,475 
1,047 
1,003 


3,517 
6,264 
2,632 
8,012 
20,103 


ESTIMATED 
TOTAL SALES 


17,200 
5,485 
51,962 
3,767 
8,947 
2,681 


2,277 
26,457 
48,521 

197,421 
100,634 


14,186 
66,924 
9,978 


13,427 
11,851 
36,145 

8,392 


2,342 
59,847 
1,001 


2,266 
3,374 
7,071 
4,362 
11,692 


9,559 
9,962 
11,462 
13,769 
5,436 
9,565 
15,003 


70,742 
22,154 
31,903 
17,558 


14,448 
1,806 
2,445 


8,302 
1,662 
1,354 


5,402 
7,323 
3,221 
12,053 
35,932 





$02,170 


770,083 


Jo QUOTA 
REALIZA- 
TION 


116.9 
91.6 
138.6 
97.8 
144.8 
106.3 


147.5 
172.8 
129.5 
165.9 
152.4 


165.3 
136.0 
169.0 


91.8 
108.8 
170.5 
111.5 


106.3 
99.3 
183.3 


91.4 
126.1 
93.3 
118.0 
85.3 


182.0 
135.0 
182.6 
166.7 
165.2 
127.2 
178.9 


119.9 
103.0 
94.4 
88.4 


95.1 
94.2 
99.5 


128.2 
158.7 
134.9 


153.5 
116.9 
122.3 
150.4 
178.7 





1,029,271 


133.6 
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“The Electric Refrigeration Bureau 
can look back upon the past year with 
pardonable pride in its accomplishments 
under most trying conditions. In say- 
ing that money has been exceedingly 
scarce I am only stating what every- 
body knows and what everybody is prob- 
ably tired of hearing. Yet the 400 
local bureaus which constitute our or- 
ganization have carried on in defiance 
of depression and discouragement. Un- 
der the guidance and with the assistance 
of the national Bureau local cooperative 
activities, locally financed, have been 
maintained. Budgets have been neces- 
sarily curtailed in many instances, yet 
the year’s expenditures for these lucal 
activities have been sufficient to raise the 
total for the three years of the Bureau’s 
existence to upwards of $5,000,000, ap- 
proximately one-half of which sum has 
been contributed by local utility com- 
panies. 

“Nor has money been the only con- 
tribution of the central stations to the 
Bureau activities. In almost all of the 
400 local bureaus they have been the 
moving force in the cooperative pro- 
gram, providing local chairmen from 
their personnel, taking the initiative in 
all matters of organization, arranging 
for meetings and donating the use of 
their showrooms and auditoriums for 
cooperative exhibits. 

“To the credit of the local bureaus 
I wish to record the fact that they were 
undaunted throughout those first ten 
weeks of 1933 which in retrospect stand 
out as probably the darkest period in our 
country’s industrial history. They faced 
the situation with courage and planned 
for the future. Meetings were held, 
funds were raised and between the first 
of March and the end of May electric 
refrigeration shows were held in hun- 
dreds of communities. 

“Impetus was given to these and other 
local activities by the national Bureau 
through its Legion of Honor Contest 
which was designed to give fitting rec- 
ognition to outstanding individual ac- 
complishments in local cooperative or- 
ganization and sales promotional effort. 
The data submitted to the New York 
office of the Bureau in behalf of those 
selected in their respective communities 
as candidates for these regional honors 
proved a veritable revelation in their 
story of enterprise, ingenuity and, in 
many cases, downright pluck in the face 
of apparently insurmountable obstacles. 

“Electric Refrigeration Week, Sept. 
30 to Oct. 7, found some two hundred 
cities in all sections of the country par- 
ticipating in this annual Bureau-spon- 
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sored event. Entrants in the contest to 
determine the most successful shows re- 
ported almost without exception larger 
attendance, greater public interest and 
a larger number of sales and prospects 
than marked the Fall Shows of either 
of the two preceding years. 

“Complete information as to the ex- 
tent of participation in the recent Christ- 
mas Holiday Window Display. Contest 
is not yet available. However, entries 
began coming in the first of December 
and I am confident that when the re- 
turns are all in it will be found that 
there was wider cooperation in this ac- 
tivity on the part of distributors, dealers 
and central stations than ever before. 
The offering of a special prize of $100 
to be awarded the local Bureau having 
the largest representation of contestants 
in proportion to the number of retail 
sales outlets was expected to arouse a 
maximum of interest throughout the 
country. 

“The work of the central organiza- 
tion in New York has been handled en- 
ergetically and efficiently. Through lack 
of sufficient funds, a condition imposed 
by the economic situation, it has been 
impossible to maintain what might be 
termed an ideal national program for 
a cooperative campaign which possesses 
the potentialities which this one holds. 
The ideal program would include a 
succession of nationally sponsored ac- 
tivities covering a large part of the year, 
backed by a comprehensive but not too 
ambitious campaign of national adver- 
tising. In the absence of such a program 
the New York office has maintained the 
closest possible contact with local chair- 
men, calling attention to approaching 
activities, offering suggestions and pass- 
ing on ideas which had proved fruitful 
of results in other communities, and 
offering encouragement where interest 
seemed to be lagging. 

“Our limited field force has covered 
a large amount of territory with most 
gratifying results, not only from the 
standpoint of the Bureau but also from 
that of the communities served. No 
fewer than 194 electric refrigeration 
meetings, held in more than thirty states, 
have been addressed by Bureau repre- 
sentatives in the past year. ‘This means 
that there has been an average of two 
such gatherings held every three busi- 
ness days throughout the year. The at- 
tendance of dealers, distributors and 
central station representatives at these 
meetings has averaged over one hun- 
dred, and reports as to the immediate 
benefits derived have been unanimously 
favorable. 
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“For the cooperation of the refrigera- 
tion and electrical trade press during 
the past year we are genuinely grateful. 
The Bureau’s messages to the trade have 
been given commanding prominence in 
the editorial and news columns of the 
leading publications, week by week and 
month by month, and the support thus 
accorded has proved a valuable comple- 
ment to the Bureau’s campaign of gen- 
eral publicity calculated to keep the pub- 
lic aware of the advantages of electric 
refrigeration. 

‘In closing this brief résumé of the 
Electric Refrigeration Bureau’s third 
year of activity I again wish to extend 
my sincere thanks to the members of the 
Bureau’s Executive and Plan committees 
and to all those who have given so 
generously of their time and energy in 
serving as regional, state and local 
chairmen in our organization. They 
have not only served the Bureau well 
but have been most loyal in their per- 
sonal support of the national chairman. 
For this support I am indeed grateful.” 


RECORD LIST OF ENTRIES IN 
HOLIDAY WINDOW DISPLAY 
CONTEST 


The largest number of entries ever 


recorded in the Bureau’s annual Christ- 
mas Holiday Display Contest have been 
received in the competition covering the 
holiday period just passed. On Jan. 2 
more than one hundred dealers and cen- 
tral stations had filed their entries, with 
accompanying photographs, at the New 
York office. With Jan. 12 as the clos- 
ing date for entries, it was expected 
that this number would be largely in- 
creased, with practically every state in 
the Union represented. The names of 
the winning contestants will be an- 
nounced in the February issue of the 
BULLETIN. 


U.R.C. Type Weatherproof Wire 
(Continued from page 6) 


pass the A.S.A. specifications. By so 
doing, the companies can obtain some 
practical experience with this type of wire 
and, if desired, make some tests of their 
own, in order that they will be in a po- 
sition to inform the Committee regard- 
ing their practical experience with 
U.R.C. type wire. The Committee will 
then, in turn, be in a position to advise 
their representative on the A.S.A. Com- 
mittee when this proposed specification 
appears for final adoption. 
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Agriculture in Alabama 


As the extension of electric lines and 
the uses of electric service on the farm 
are affected by the type of agriculture 
and the farm’s cash income, a brief de- 
scription of agriculture in Alabama is 
presented with particular reference to 
those conditions that have a direct ef- 
fect on rural electrification. 

Alabama has a wide variety of soil 
types, most of which are well adapted 
to the development of high production 
of many different crops. It has an aver- 
age annual growing season ranging from 
325 days in the extreme southern por- 
tion of the State to 200 days in the north- 
ern part. The annual rainfall varies 
from an average of 49.1 inches in the 
northern part to 61.8 inches in the area 
adjacent to Mobile, in the southwestern 
part of the State. 

The soil and climate are well adapted 
to the production of cotton. And prior 
to the advent of the boll-weevil and the 
conversion of the cattle ranges of Texas 
and Oklahoma into cotton fields, the 
production of the fleecy staple resulted 
in the development of many prosperous 
plantations and constituted a large per 
cent of the State’s agriculture. At that 
time there was plenty of uncleared and 
virgin land to develop as the production 
of cotton depleted the fertility of the cul- 
tivated fields. There was no immediate 
necessity for maintaining the soil fertil- 
ity and, as a result, the cultivated soils 
were generally depleted. 

While there has been some tendency 
toward a diversified agriculture since 
the advent of the boll-weevil, cotton is 
still the major item of agricultural pro- 
duction, and only within the last few 
years has there been any general effort 
to restore the fertility of the depleted 
soils, 

According to the 1930 Census, the 
number of the different types of farms in 
the State were as follows: 

Per Cent 
Type of Farm Number of Total 


ly Lo ee > 2 me 
RR ESS ar ss i 5.15 
Cash Grain 0.03 
Cotton 80.50 
1.20 
0.37 


*Abstract of the pe per winning the 1933 Thomas 
W. Martin Rural Electrification prize. _ Submitted 
by the Alabama Power Company. 


Martin Prize Paper 


ACCOMPLISHMENTS IN RURAL ELECTRIC DEVELOPMENT BY 
ALABAMA POWER COMPANY DURING 1932* 


0.36 

0.60 
Animal Specialty 0.36 
Stock Ranch 0.11 
Poultry 0.28 
Self-sufficing 5.05 
Abnormal 2.68 
Unclassified 3.65 

In 1930, of the 257,395 farms in the 
State 90,372 were operated by owners, 
of which 15,228 were only part owners, 
leaving only 75,144 farms operated by 
full owners. Tenants were operating 
166,420 or 64.7 per cent of the total 
number of the farms in the State. Of the 
tenant farms, 48,707 paid cash rent ; and 
117,713 or 71 per cent were either share- 
croppers or paid rent with a percentage 
of crops produced. Of the total farms 
in the State, 163,566 were operated by 
white farmers in 1930, and 93,829 or 
36 per cent were operated by negro 
farmers. 

According to statistics of the Agricul- 
tural Yearbook of 1932, Alabama ranks 
forty-fifth in the average income per 
farm for the year 1930, the average be- 
ing $458 per farm, while the average for 
California, the first in rank, is $4,184 
per farm. 


History and Description of Rural Electric 
Development by the Alabama Power 
Company 


According to the 1930 Census, 71.9 
per cent of the total population of Ala- 
bama is rural; there is only one city 





within the State with population of 100,- 
000 or more; there are only 53 incor- 
porated places with populations of 2500 
or more; there are 143 incorporated 
places with populations of less than 
2500; and 1,721,498 people, or 65 per 
cent of the total population of the State, 
live outside of incorporated places. 

In 1924 the Alabama Power Company 
began an intensive program of rural 
electrification, for the purpose of making 
the conveniences of electric service more 
generally available to the rural popula- 
tion of the State, and in an effort to 
assist in further development of the 
State’s agricultural progress and pros- 
perity through the uses of electricity as 
a source of light, heat and power on the 
farm, in the rural home, and in the rural 
community. The policy of the Company 
was thus expressed in the report of the 
company to its stockholders for 1925: 


“We are all dependent upon the farmer for 
the necessaries of life and he lacks this im- 
portant .agency in his household and living 
conditions. Industry has the motor in the 
cities and towns, but the farmer will find that 
it also reduces his cost of operation, and that 
it will in the end contribute toward making 
his industry profitable. If those who live in 
the rural sections, therefore, will do their 
part in advancing the use of electricity, just 
as the users in the city are doing, then the 
farmer will find the same service available 
to him throughout the State. We have not 
waited upon the full development of the use 
of electricity before bringing it to the farm- 
ers, but we are engaged in this pioneer work 
in hope that its benefits and advantages will 
recommend themselves as the work goes on, 
and thus make electric service permanent in 
our rural sections.” 


The rural electrification work was 
started as an experimental project in co- 
operation with the State Agricultural 
Experiment Station of the Alabama 
Polytechnic Institute, the National Com- 
mittee on the Relation of Electricity to 
Agriculture, and the Alabama Farm 
Bureau Federation. The Power Com- 
pany constructed rural lines for a field 
laboratory for the field investigations 
which were conducted by the Agricul- 
tural Engineering Department of the 
Alabama Polytechnic Institute. The Na- 
tional Committee on the Relation of 
Electricity to Agriculture assisted in 
planning the project, and the Alabama 
Farm Bureau appointed a committee of 
farm members to assist and advise with 
reference to the plans and results of 
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the work. This work resulted in the 
necessary information to design a rural 

rate and to begin a constructive program 
of rural electric development throughout 
the territory served by the company. 

In Exihibit No. 1 is presented a chart 
showing the growth of rural electric 
development by this company from 1923 
through Dec. 31, 1932, as to the number 
and miles of rural lines, the number of 
rural customers, and the annual kilo- 
watt-hour sales from rural lines. 

A rural line is defined by this com- 
pany as “A distribution line of 11,000 
volts, or less, outside the incorporate 
limits of any town, serving less than 20 
customers per mile of line.” The shaded 
sections of the exhibit represent lines that 
have been built by the company as rural 
and have since developed to the extent 
that they have been transferred from the 
rural classification. While these lines 
are no longer considered as rural, they 
are included in the exhibit as indicative 
of the fact that electric service has aided 
in the development of these communities. 

On the opposite page is a map of Ala- 
bama, showing the distribution of rural 
lines throughout: that part of the State 
served by this company. With a few 
minor exceptions, the dotted lines, keyed 
on the map as lower voltage transmis- 
sion lines, represent the lines classed as 
rural. 

In addition to those lines that have been 
built as rural, the company is serving 117 
small farming community centers with 
populations of 700 or less. According 
to the 1930 Census, the total population 
of these communities is 43,987; and the 
company is serving approximately 7850 
customers in these communities that are 
only trade centers for adjacent farms but 
‘have not been classed as rural lines by 
the company. : 

As a result of the company’s rural- 
line development and the extension of 
electric service to the smaller communi- 
ties of the State, electric service is gen- 
erally distributed over the entire area 
served by the company, and at present 
practically all the farms within the area 
are within reach of a source of electricity 
from the standpoint of distribution volt- 
age and facilities. 

In Exhibit No. 2 the number and 
miles of rural lines are listed by coun- 
ties, including only those lines that are at 
present classed as rural. This list indi- 
cates further that the company’s rural 
program covers the entire area of the 
State served by it, which does not in- 
clude the south-central part of the State 
and several smaller sections in Baldwin, 
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Monroe, Washington, Clarke, and other 
counties. 
Organization for Conducting Rural Electric 
Development 

The company’s organization for con- 
ducting the rural electric program is 
shown by diagram in Exhibit No. 3. 
The organization consists of five agri- 
cultural engineers in the division offices. 
These, men are experienced and trained 
in the agriculture of the South and have 
had special training to equip them fur- 
ther for handling field problems pertain- 
ing to rural electric service. These men 
conduct their work under the direction 
of the division manager and with the 
supervision of a chief agricultural engi- 
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neer, of the company’s main office, who 
is in the Rural and Towns Division of 
the Sales Department. 

The agricultural engineers’ work is 
to assist presently-served rural customers 
with their problems pertaining to their 
uses of electric service, to advise with 
them as to how they can obtain the great- 
est value from their service at the mini- 
mum cost, and to assist prospective cus- 
tomers in their efforts to get electricity. 
They do not sell or receive any com- 
missions from the sale of equipment, but 
they analyze the farmer’s operations and 
advise him as to how he can use electric 
service, about what the kilowatt-hour 
consumption would be for the operation, 


ALABAMA POWER. COMPANY 
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DisTRIBUTION OF RURAL LINES BY COUNTIES 
AS OF 
DECEMBER 31, 1932 


Number 
Lines Miles 
23.80 
6.54 
23.27 
5.81 
35.90 
30.47 
13.00 
53.40 
20.50 
13.40 
64.15 
27.13 
12.86 
1.70 
5.31 
9.00 
11.30 


County 

Autauga 
Baldwin 
Barbour 


Chambers 
Cherokee 
Chilton 


Cleburne 
Coffee 
Colbert 
Conecuh 
Coosa 
Covington 
Crenshaw 
Cullman 


23.70 
1.20 
2.00 

24.90 
2.65 

16.72 

77.20 

59.76 

29.34 

23.37 
1.30 

14.35 

15.70 

20.28 

20.82 
2.85 


Miles 


20.68 
30.69 
207.83 
10.45 
45.74 
15.98 
11.85 
63.67 
31.72 
9.76 
75.06 
25.22 
13.07 
56.17 
151.58 
25.24 
125.62 
36.86 
2.30 
20.96 


County 


Houston 
Jackson 
Jefferson . 
Lamar ... 
Lauderdale 
Lawrence 
Lee 
Limestone 
Lowndes 
Macon ... 
Madison 
Marengo .. 
Marion ... 
Marshall .. 
Mobile .... 
Monroe 
Montgomery .. 
Morgan . 


14.00 
26.45 
45.71 
43.01 
12.73 
13.30 

8.56 
40.73 
10.60 


Talladega 
Tallapoosa ... 
Tuscaloosa 
Walker 
Washington 
Wilcox . 
Winston 


7.30 
17.65 
Total 658 1,914.17 


Total Counties Having Rural Lines.... 64 
Total Counties in State ................ 67 
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its costs and the other factors that the 
farmer should take into consideration in 
- deciding whether or not to make the 
installation. By the agricultural engi- 
neer’s making a complete analysis of the 
operations on the farm, he is in position 
to advise the former correctly and there- 
by avoid the expense to the farmer and 
to the company of ill-adapted or uneco- 
nomical installations, and to promote 
only installations that will prove to be 
satisfactory and economical. 

After determining that an installation 
would be economical, the agricultural 
engineer, with the farmer’s permission, 
refers the matter to an equipment dealer, 
or to a salesman of the company for 
equipment sold by the company, and as- 
sists both the farmer and the salesman 
in getting the correct installation made. 
After installations are made, the agricul- 
tural engineer makes occasional visits to 
assist the farmer with any operating 
problems, and thereby prevents many 
failures of equipment by making operat- 
ing adjustments. 

The farmer soon learns that the agri- 
cultural engineer is his consulting engi- 
neer; and the salesman recognizes that 


the agricultural engineer is of material 
assistance to him not only in the pro- 
motion of sales but also in getting the 
correct installation made. 

The agricultural engineers’ activities 
are conducted through personal contact 
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with individual customers and through 
community meetings conducted in co- 
operation with county agricultural 
agents, home demonstration agents, vo- 
cational agricultural: teachers, and other 
established and active agricultural 
agencies in the local communities. 

During 1932 the five divisional agri- 
cultural engineers of the company made 
5429 visits to individual customers served 
from rural lines and interviewed 902 
prospective customers who requested 
service during the year. They conducted 
14 meetings in rural communities served 
by rural lines for the purpose of calling 
to the customers’ attention some of the 
ways that electric service can be and 
is being used to pay its own way in the 
rural home and to increase the income 
on the farm. These meetings were at- 
tended by 1935 rural people; and they 
consisted of a moving picture illustrat- 
ing uses of electric service, and a brief 
discussion, by a company agricultural 
engineer, of profitable uses of electricity 
on Alabama farms. In each community 
the meeting was followed with personal 
contact by the agricultural engineer, call- 
ing to the attention of individual cus- 
tomers how they could make money by 
the use of electric service in their opera- 
tions. 

Especially in view of ee average cash 
income on Alabama farms, it is quite 
apparent that for electric service to be 
generally satisfactory and of the maxi- 
mum advantage to the rural people it 
must not only provide the desired con- 
veniences but it must also be used in 
such ways that it will result in an in- 
creased income amounting to at least as 
much as the cost of the service to the 
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customers. Therefore, the. company’s 
activities and plans for conducting the 
rural electric development have been de- 
signed and conducted on the basis that 
electric service must increase the pros- 
perity of rural customers and rural com- 
munities. 

The agricultural engineers’ activities 
are confined to existing customers and 
to prospective customers who are lo- 
cated immediately adjacent to the com- 
pany’s lines. All surveys of proposed 
lines, except for very short extensions, 
are made by employees of the Rural and 
Towns Division of the main office. This 
procedure is to prevent a large part of 
the agricultural engineers’ time being de- 
voted to proposed extensions and to 
enable them to devote a major part of 
their time to the development of the 
value of electric service to existing rural 
customers. Too, the development of pro- 
posed extensions can be conducted better 
by men who are especially qualified and 
trained for that type of work. 


Extension of Rural Lines in 1932 
In spite of the fact that agricultural 
conditions in Alabama have been gen- 
erally depressed since 1928, and particu- 
larly so since 1930, the company con- 
structed 46 new rural lines in 1932, con- 


sisting of a total of 48.3 miles to serve 
132 new rural customers. These lines 
were all constructed at the urgent re- 
quest of the people and after careful sur- 
veys of existing conditions and the pro- 
posed uses of electricity indicated that 
electric service would be to the economi- 
cal advantage of the customers to be 
served. The new lines were constructed 
in 30 different counties, indicating that 
the value of rural electric service is be- 
ing generally accepted as of economic 
advantage to agriculture even during a 
period of general business depression. 

In addition to the 46 new lines, the 
company added 94 short extensions con- 
sisting of a total of 7.0 miles of lines 
to its existing rural lines in 1932. These 
extensions were added to serve 96 new 
rural customers who had observed the 
advantages of electric service to their 
rural neighbors and requested that the 
service be extended to serve them. 

During 1932 the company made 82 
surveys, in 52 counties, consisting of 
1712 miles of lines to serve 3171 pro- 
spective customers. ‘These surveys were 
made by employees of the company’s 
main office, and all were made at the re- 
quest of the people for electric service. 
In addition to these surveys made by the 
main office, the divisional agricultural 
engineers made surveys of 231 short ex- 
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tensions of service, and rechecked 140 
former surveys of other short extensions 
at the instance of a repeated request for 
service by the people. At each request 
for service the company makes an analy- 
sis of the situation and explains the re- 
sult of the analysis to the people. This 
analysis points out to the people the 
conditions under which the service would 
be economical to the customers to be 
served, and the company renders every 
possible assistance in promoting the de- 
velopment of such conditions that will 
make electric service feasible and eco- 
nomical. 

The number of requests for service by 
rural people is conclusive evidence that 


the rural people are anxious for electric 
service, and their effort with the coopera- 
tion of the company will make possible 
many of the extensions in the future. 
The company has a responsibility in pro- 
viding service to new rural customers in 
that its employees have a more compre- 
hensive idea as to whether the service 
will be economical to the customers than 
the customers can possibly have. Unless 
the company meets this responsibility, 
it will extend rural lines to serve cus- 
tomers under conditions that the service 
will become a burden to ‘the customers 
and result in an unsatisfactory rural 
line. Therefore, before building the 
lines, we attempt to help the customers 
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in promoting the development of condi- 
tions that will make the electric service 
economical to the customers. 


Development of Rural Load in 1932 

Exhibit No. 4 presents the total an- 
nual kilowatt-hour sales to rural cus- 
tomers and the annual kilowatt-hour 
sales per rural customer for each year 
from 1924 through 1932. The kilowatt- 
hour sales to industrial customers served 
from rural lines are not included, due 
to the fact that a large percent of the 
industrial customers on rural lines are 
cotton-gins and the kilowatt-hour con- 
sumption by the gins varies very widely 
from year to year with the amount of 
cotton produced, and for that reason, if 
included, would distort the total figure 
and prevent an accurate presentation of 
the rural-load development. 

Since 1929, the total rural customers 
has increased from 5322 to 5814 or 
about 9.3 per cent, but, as shown in Ex- 
hibit No. 4, the total annual kilowatt- 
hour sales to rural customers in 1932 
amounted to 2,217,000 more than in 
1929, or an increase of 59 per cent. Dur- 
ing each year of the general depression 
the average kilowatt-hour sales per rural 
customer has increased materially. In 
1929 the average kilowatt-hour sales per 
rural customer was 712 and in 1932 the 
average had increased to 995 kilowatt- 
hours per customer, an increase of 40 
per cent. And even after making marked 
increases in 1930 and 1931, there was an 
increase of 67 kilowatt-hours per cus- 
tomer in 1932 over 1931. This repre- 
sents an increase of 7.25 per cent in the 
average kilowatt-hour consumption per 
rural customer in 1932. 

The figures in Exhibit No. + do not 
include customers that have been trans- 
ferred from the rural classification. The 
reason for there being no greater increase 
in the average kilowatt-hour sales per 
rural customer from 1927 through 1929 
is that during that period new rural 
customers were being added at a very 
rapid rate and naturally new customers 
make less use of the service than after 
becoming more familiar with its dif- 
ferent uses. 

During the year of 1932, the gross 
business added to rural lines, including 
new customers, was as follows: 

Esti- 
mated 
Annual 


Kwhr. 
Sales 


$34,821 


Connected 
Load in 
Kilowatts 
Existing Rural Lines. . 1,130.9 
New Rural Lines 
(Constructed in 1932) 


143.3 113,740 


948,561 





Average Gross Increase per 


Rural Customer 220 Watts 162 
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It is, of course, impossible to present 
an accurate and complete detail of all 
equipment added during the year, but 
the major pieces of equipment added and 
the number of each are presented as 
follows: 


Major EquipMeNT Apnpep To Rurat LINES 
IN 1932 
Household Equipment 


Ranges 139 
Refrigerators ee: 104 
Water Pumps .. ; ; 171 


Number 


Farm Equipment 


Dairy Refrigerators .... 
Bottle Washers ... 
Cream Separators .. 
Churns 
Feed Mills .... 
Ensilage Cutters 
Incubators 
Wood Saws 
Hotbed Installations . és 
Poultry-house Lighting pate?) 
Lighting Installations to Control 

Insects ; 1 
Brooders ss us 26 
Irrigation Installations .... et od 


Especially in view of the rapid ex- 
pansion of lines into rural territory with 
a relatively low density of customers 
and generally over the entire area served 
by the company, it has been very essential 
that the rural load be developed as 
rapidly as possible and in the most eco- 
nomical manner. 

Therefore, this phase of rural electric 
development has of necessity been studied 
very closely, and based on these studies 
the company has practised the following 
procedure: 

Before the lines are constructed, an 
effort is made to thoroughly familiarize 
the prospective customers with the uses 
and possible values of electric service. 
The rates for service are explained in 
detail to each customer and the problems 
of wiring, and installation of equipment 
are discussed with the prospective cus- 
tomers collectively and individually. This 
procedure is followed to prevent misun- 
derstandings and to promote an in- 
creased value of the service when it is 
established. 

After the line is constructed and the 
people have become somewhat accus- 
tomed to using electricity, we begin an 
effort to develop the load by contact with 
the individual customers and by going 
over their operations with them to point 
out the most profitable ways that each 
one can utilize the service. We, of 
course, soon learn which of the cus- 
tomers on each line are in the most 
favorable position to obtain increased 
values from the service, and centralize 
our activities with these customers. In 
this way we get installations made that 
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serve as good demonstrations to the 
neighbors and thereby stimulate the value 
of electric service to all of the customers. 
We have not practised the donation of 
equipment nor the making of conces- 
sions in prices of equipment to rural 
customers for demonstration purposes, 
in view of the fact that when a piece of 
equipment is placed on the farm without 
cost or at a reduced cost to the farmer, 
it has lost a large part of its demonstra- 
tive effect in that the farmer feels that 
he has been granted a concession and is 
often rather extravagant in his praise of 
it. The neighbors, of course, know the 
conditions under which the equipment 
was installed and, therefore, often over- 
discount the farmer’s statements as to 
its operation. Too, the neighbors often 
feel offended at the fact that they can- 
not get the same terms and consideration 
granted the one farmer and thereby a 
barrier is created that sometimes retards 
rather than promotes good installations. 
But where the customer buys his own 
equipment at regular’ price and is not 
granted any concession, the demonstra- 
tion is much more valuable; and, while 
this plan requires more effort to get the 
initial installation made, its value as‘a 
demonstration is much greater and more 
immediately effective. 

The personal contact work is supple- 
mented with occasional meetings to keep 
the people generally reminded that their 
electric service can be made more valu- 
able to them and to stimulate their in- 
terest in obtaining the maximum value 
at the lowest possible cost. During the 
last three years we held a total of 165 
such meetings in rural communities, 
that were attended by a total of 20,935 
rural people. 

In addition to the personal contact 
work and the rural meetings, we have 
distributed specially-prepared bulletins 
to rural customers as a part of the effort 
to familiarize them with the uses of 
electric service. 

In 1925 the company cooperated with 
the Alabama Farm Bureau and the State 
Agricultural Experiment Station in the 
preparation of a bulletin, “Progress of 
Rural Electric Service in Alabama,” 
that was generally distributed to agri- 
culturists and farmers of the State. 

In 1926 the company, in cooperation 
with agricultural agencies of the State 
and the National Committee on the Re- 
lation of Electricity to Agriculture, held 
a rural electric conference that was at- 
tended by agriculturists and farmers 
from each of the Southern States. At 
that time a booklet designed to stimulate 
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interest in the problems of rural electri- 
fication was prepared. 

In 1928 the company prepared a 
bulletin, ‘Electricity Serves the Farm,” 
which was distributed to all rural cus- 
tomers, to agricultural workers of the 
State, to bankers, and to others inter- 
ested in agriculture, for the purpose of 
calling to their attention some of the 
uses of electric service on the farms of 
Alabama. 

For three years the company dis- 
tributed the monthly magazine, Electri- 
city on the Farm, published by the Case- 
Shepperd-Mann Publishing Corporation, 
to a selected list of farm customers, and 
observed that this magazine is very effec- 
tive as a rural-load builder. 

The company advertises the uses of 
electric service on the farm page of the 
daily newspapers, with reference not only 
to equipment that the company’s Mer- 
chandise Division sells but also to other 
uses of electricity that have been found 
to be most profitable to the farm. 

Therefore, the company has attempted 
to carry on a continuous program of 
familiarizing the rural customers with 
the uses of electric service, with par- 
ticular emphasis placed on uses of elec- 


tricity that increase the farmer’s net in- - 


come. We have also attempted to keep 
our program adjusted with the prog- 
ress of the customers’ knowledge of 
electric service and to the condition of 
agriculture, and have borne in mind the 
necessity of conducting the program on 
the most economical basis possible. 


Advancement of Agriculture Within the 
Territory Served by the Company Due 
to Uses of Electricity from Rural 
Lines in 1932 

The rules governing the Thomas W. 
Martin Rural Electrification Award in- 
clude the item “Agricultural Advance- 
ment within the company’s territory due 
to uses of electricity.” We interpret this 
to include only the uses of electricity by 
agriculture and by agricultural indus- 
tries served from rural lines, or, in other 
words, the advancement of agriculture 
resulting from rural electrification. This 
company serves many farms and agri- 
cultural industries throughout the terri- 
tory in the towns and cities served by it, 
but these services are not a result of 
rural electrification and for that reason 
are not included in the presentation. We 
are presenting the advancement of agri- 
culture due to all uses of electricity from 
rural lines in 1932 and due to those 
uses of electricity added to rural lines 
in 1932, that the progress for 1932 as 
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well as the total advancement may be 
seen. 

The advancement of agriculture due 
to uses of electricity from rural lines is 
divided into three major phases or divi- 
sions: 

(1) A more attractive, comfortable and 
convenient rural life resulting from the con- 
veniences of electric lights and the use of 
the many labor-saving electrical appliances. 

(2) The increased farm net income, re- 
sulting from the reduction of operating ex- 
penses or increasing the income by the uses 
of electricity. 

(3) The use of electric service for the 
operation of rural community enterprises that 
provide additional conveniences to the people, 
stimulate the development of adjacent terri- 
tory, and serve as an additional source of 
income to the local community. 

We shall attempt to present the 
advancement with r¢ference to each of 
the above items separately. 

The advancement of agriculture, due 
to the uses of electric service in the 
homes, is an intangible item, the full 
value of which cannot be computed, ex- 
plained or estimated, but can be appre- 
ciated only by those who have experi- 
enced life on the farm with and without 
these conveniences. We recognize and 
experience that the farmer is prompted 
in his desire for electric service primarily 
by the convenience of an electric-lighting 
system in his home. And electric lights, 
together with the uses of labor-saving 
appliances in the home, are and will no 
doubt continue to be the major value 
of rural electric service. 

At the end of 1932 the company was 
serving 5814 customers from its rural 
lines, of which 86 were rural-industrial 
enterprises and 5728 were farms, rural 
homes, country stores, churches, etc. Ap- 
proximately 5500 of these included ser- 
vice to a home. And, while it is, of 
course, impossible to present accurately 
the total reduction of labor to the uses 
of electricity in these homes, we are pre- 
senting an estimated amount of labor 
saved by some of those major appliances 
that are contributing to a reduced 
amount of drudgery in rural home mak- 
ing. (See table below.) 
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In addition to the estimated hours of 
labor replaced by electrical appliances 
in 5500 rural homes, there is also a 
marked reduction in the amount of 
labor and drudgery during the perform- 
ance of the operations listed, and others, 
with electrical equipment. For ex- 
ample, the electric iron not only re- 
duces the amount of time required to do 
the family ironing but also makes the 
operation easier during the procedure. 

There are many other appliances that 
make home-making jobs much easier even 
though there may not be any actual sav- 
ing of time in the operation. Some of 
such applications of electric service and 
the approximate number being used in 
the rural homes served by this company 
are: 


. A pproximate 

Appliance Number in Use 
Vacuum Cleaners ...... 185 
ree 325 
We tee TOON ~ S505. 165 
fc | SSIES eee 220 
Sewing Machines ..... 85 
Ree 65 

Other electrical appliances in the 


rural homes add greatly to the con- 
venience, comfort and pleasure of the 
home. Some of these and the approxi- 
mate number of each being used in the 
rural homes are: 


A pproximate 
A ppliance Number in Use 
Radios .... rf -- 700 
ne i Cn 125 
Fans Aion Kaboose 800 
Water Heaters eee = nis 


Household Refrigerators 


In addition to the above lists of elec- 
trical appliances and others that are re- 
ducing the labor and drudgery and mak- 
ing the rural home more attractive, 
comfortable and convenient, there are 
being used 645 electrically-operated re- 
frigerators in the rural homes that are 
making the home more convenient, re- 
ducing the cost ot living and making 
possible an increased income on the farm 
from the sale of perishable products. 
And even more important is the fact 








APPROXIMATE NUMBER OF DIFFERENT APPLICATIONS OF ELECTRICITY IN RURAL HOMES AND THE 
EsTiMATED AMOUNT oF LABOR SAVED 


A pplication of A pproximate 
Electricity Number in Use 
Lights 5,500 
Irons 4,400 
Churns 200 
Water Pumps $80 
Ranges $25 
Washing Machines 150 
DE oad aa aowrecs ce ennesnaaes << 
Average per rural home.......... 


Tete eee eee eee ee) 


Tere eee ee eee eee) 


Total Estimated 
Estimated Labor Hours of Labor 
Saved Per Unit Saved per Year 
1 hr. per week 285,000 hr. 
% “ « < 114.400 “ 
% “« « day 36,400 ° 
“ “ “ 160,600 “ 
s: * ©: sen 206,250 “ 
eee 7,800 “ 





$10,450 hr. 
146 “ 














Re 
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that refrigerators are resulting in the 
possibility of a better balanced and more 
palatable diet for the growing children 
in these homes. 

There is probably no other single use 
of electric service that enters more com- 
pletely into all phases of Southern agri- 
culture than does the refrigerator. We 
all know that milk, butter, fruits and 
vegetables can be produced in abundance 
on the Southern farm and that a certain 
amount of these products is essential in 
balancing the diet, especially for grow- 
ing children. But in spite of the fact 
that they are produced on the farm, they 
are not used on the farmer’s table nearly 
to the extent that they are in town. The 
reason for this is, of course, that warm 
milk is not at all palatable and soon be- 
comes unfit for human consumption. 
Fresh fruits and vegetables are seasonal 
on the farm, and without some method 
of storage they are used only during the 
season they are in production. There- 
fore, without refrigeration the farmer’s 
family eats more meat, eggs and bread, 
which are the ‘higher-priced foods, and 
less, milk, vegetables, and fruits, that 
are not only relatively ‘cheaper but also 
essential to human health and to the nor- 
mal growth of children. 

Many of the 645 homes on rural lines, 
with electric refrigerators, are using the 
refrigerators not only for convenience 
and better foods for their own families, 
but are also storing surplus milk, butter, 
eggs, etc., until it is convenient to deliver 
them to a nearby market, and are there- 
by utilizing an otherwise waste product 
to increase the farm income. 

If the 645 rural homes with electrical 
refrigerators had obtained the same re- 
frigeration by the use of ice, which would 
have been possible only at a great incon- 
venience, it would have probably re- 
quired an average of 30 pounds of ice 
per day per home, or a total of 10,950 
pounds of ice per home per year. The 
price of ice to the rural home will prob- 
ably average 50c. per hundred pounds; 
and based on that cost and consumption, 
the cost of the refrigeration would have 
cost them approximately $35,314 per 
year, whereas the cost of electricity for 
operating the 645 electric refrigerators 
amounts to only about $19,995 per year, 
resulting in a more convenient and 
better refrigeration at a saving of ap- 
proximately $15,319 per year or about 10 
per cent on the customers’ investment in 
the refrigerators. However, the advance- 
ment of agriculture due to the use of 
the 645 refrigerators is not limited to the 
saving in the cost of refrigeration, in 
view of the fact that a majority of these 
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homes were formerly without refrigera- 
tion from a practical viewpoint. 

The value of electrical appliances in 
the rural home and the appreciation of 
the conveniences resulting from their use 
by rural customers are probably best in- 
dicated by the fact that during the year 
of 1932 there were added to the rural 
lines 139 ranges, 104 domestic refrigera- 
tors, 171 water pumps and other appli- 
ances in proportion. With the present 
farm income in Alabama, these appli- 
ances would certainly not have been 
added if they were not extremely valu- 
able and highly appreciated by the rural 
customers. 

The value of electric service for op- 
erations on the farm can generally be 
determined in dollars and cents, either in 
reduced cost of operations or in the 
resulting increased income from more or 
better products. To determine this value 
accurately it would be necessary to 
analyze each installation separately, but 
a rather close estimate can be made by 
taking the number of installations and 
the amount of work done and computing 
the value based on general conditions. 

We are listing the major uses of 
electric service on farms served by rural 
lines with the estimated value of each to 
the farm. 
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service to the advancement of agricul- 
ture is, of course, even more important 
than the immediate reduction of oper- 
ating costs and increased income. 

Rural electric lines are making avail- 
able a convenient and cheap source of 
light, heat, and power for the operation 
of agricultural community enterprises, 
which are important and influential fac- 
tors in agricultural development and 
affect areas even beyond the extent of 
the rural lines. It is, of course, impos- 
sible to appraise completely the value of 
such enterprises, but we are presenting a 
list of those served by the rural lines and 
attempting to point out some of the 
advantages resulting from their opera- 
tion. 








RuRAL COMMUNITY ENTERPRISES SERVED BY 
Rurav LINgEs 

Total 

Number 


Added in 1932 


Type of Industry Number 


Cotton Gins . 
Grist Mills 
Milk-Cooling Stations 
Hatcheries 
Woodshops Toa 
Airway Landing Fields 
Airway Beacons 
Airway Radio Stations 1 
Trailer Factories .... 
State Prison Farms .. 
Concrete Products 
Plants 
Gravel Pits 


| aero eee = | 








SoME Uses oF ELEcTRIcC SERVICE ON FARMS SERVED BY RuRAL LINES 
AND 
THE EsTIMATED NET VALUE TO THE FARMS 


Total 


A pplication Number 3 
Dairy Refrigerators ........ 114 
Bottle Washers ............ 49 
Churns 82 
Feed Mills ee eeee 
Incubators ........ coat, ae 
Milking Machines .......... 21 
Hotbed Installations 
Poultry-House Lighting 
Insect-Contro! Lights 
Irrigation 


Total 


*Estimated 


Net Value 


Added in 1932 
*Estimated 
Annual 
Number Net Value 
$ 63,928 20 $14,454 
5,067 6 425 
4,986 15 895 
2,400 4 800 
13,800 8 2,400 
9,500 5 2,200 
1,200 5 750 
27,540 59 2,196 
1 
4 


Annual 


3,500 500 
11,100 4,200 


$143,021 127 $28,890 


*The estimated annual net value is based on cither the reduction in operating costs or the increased 
sale of farm products less the cost of operating the electrical equipment, including not only the cost of 
electricity but also the estimated fixed charges on equipment installed. 








The above table is not intended as 
an effort to present the complete value 
of electric service as used for farm opera- 
tions, but to point out some of the 
specific and major items in which electric 
service is contributing to more efficient 
agricultural practices. The table also 
indicates that electric service is contribut- 
ing to the promotion of a more diversi- 
fied agriculture, which is recognized as 
essential to future agricultural prosper- 
ity of the State. This value of electric 


The use of electric service by each of 
the rural community enterprises enables 
the farmers and other rural customers 
along the rural line to get electric ser- 
vice at a cheaper rate than would be 
otherwise possible; therefore, there is an 
immediate advantage to those using elec- 
tric service from the rural lines. 

Each of the enterprises serves a useful 
function in the community and is im- 
portant to the advancement of agricul- 
ture in the community. 












ful 


ul- 
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For example, the three milk-cooling 
stations, located on rural lines in the 
Black-Belt area of the State, cooled ap- 
proximately two and one-half million 
gallons of milk, in 1932, that was dis- 
tributed to the markets after being 
cooled. Without these plants the produc- 
tion of milk on the farms would be much 
more expensive and practically impossible 
except on the large dairy farm with in- 
dividual cooling and storage systems. 
These plants really mark the beginning 
of general production of milk products 
on the farms of this area that are well 
adapted to dairy development with rela- 
tion to soil and climate. The same is 
true of each type of community enter- 
prise, and to present the accomplishment 
of each would be, to a large degree, a 
repetition of thought, using the dif- 
ferent figures applicable in each in- 
stance. 

In addition to the above-described 
values of rural electric service in the 
advancement of agriculture, the 1914 
miles of rural lines along the highways 
and roads of the State result in an in- 
creased value of the abutting property. 
Just as an improved highway makes the 
adjacent farms more attractive, so does 
the presence of a rural electric line with 
the availability of electric service increase 
the sales value as well as the actual 
value of the adjacent farm property. 

The conveniences of electric service 
along the highway eliminate the desire of 
the successful farmer to move to some 
town in order to provide his family with 
a more convenient and attractive home, 
and result in more of the successful 
farmers continuing to live on their farms 
with renewed interest and effort to de- 
velop a comfortable and prosperous farm. 

Therefore, this intangible value of 
rural electric service is one of its major 
values, and one that continues to be ap- 
preciated more in farm communities 
with electric service. 


Cooperation With Other Agencies 

Rural electrification is primarily an 
agricultural-development program, and 
its maximum success is to be obtained 
through the full cooperation of the 
power companies that provide the ser- 
vice, the manufacturers that make elec- 
trically-operated equipment for opera- 
tion in the home and on the farm, agri- 
cultural agencies that are engaged in 
the promotion of agricultural progress, 
and the farmers who in the end deter- 
mine the value of the service to agricul- 
ture. 

Therefore, this company has attempted 
to conduct its rural electric program 





EDISON ELECTRIC INSTITUTE BULLETIN 


with the full cooperation of each agency 
that has an interest in its full develop- 
ment, and throughout the entire effort 
has obtained splendid cooperation from 
each group that has contributed greatly 
to its progress. 

The work was originated as a coopera- 
tive experiment with the Alabama Poly- 
technic Institute, and the results of this 
work—together with results from other 
similar work throughout the country— 
have been used as guiding information 
for the entire program. 

We have attempted to keep State agri- 
cultural extension workers informed of 
the activities as being planned and con- 
ducted, and sought their counsel and ad- 
vice both as to general principles and 
details of conducting the work. The co- 
operation of both county agricultural 
agents and home demonstration agents 
has been and continues to be very valu- 
able to the work. The agricultural engi- 
neers keep the county agents advised as 
to developments and seek their advice 
on particular problems. But realizing 
that these agencies have many activities 
to keep them busy, we attempt not to 
interfere with their other activities. The 
company’s agricultural engineers at- 
tempt to cooperate generally in other 
agricultural activities when such coop- 
eration is of value to the effort. Realiz- 
ing that accomplishment necessitates 
pursuing the task at hand, the agricul- 
tural engineers of the company do not 
attempt to become general agricultural 
agents, but confine their activities to 
problems related to rural electrification 
excep§ in general cooperation with other 
agencies. 

The vocational agricultural teachers 
are generally interested in the rural 
electric development and their coopera- 
tion has been very valuable on many of 
the rural lines. In 1932, the company 
conducted 14 meetings in cooperation 
with these teachers, and worked with 
them on many individual projects. 

The rural electric development was 
originated in cooperation with the Ala- 
bama Farm Bureau Federation that had 
a committee of its farm members to as- 
sist and advise with reference to the 
work, especially during its preliminary 
experimental stages. Since the comple- 
tion of the experimental work, the offi- 
cials and field representatives of the 
Farm Bureau are consulted with refer- 
ence to the progress of the work, and 
their cooperation has been valuable in 
this respect. 

The company has always cooperated 
with the National Committee on the Re- 
lation of Electricity to Agriculture, 
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Alabama being one of the first States 
to organize a project under that Com- 
mittee’s supervision. This cooperation 
has been very valuable to the develop- 
ment conducted by the company. Dur- 
ing 1932 we had two visits from Dr. E. 
A. White, Director of that Committee, 
and realized much benefit from the con- 
tinued cooperation. 

The company has continuously taken 
an active interest in the rural activities 
of the National Electric Light Asso- 
ciation. 

Mr. H. M. Weathers, Manager of 
the company’s Rural and Towns Divi- 
sion, served as Chairman of the Rural 
Service Committee in 1931-1932, and 
was Chairman of the Rural Sales Bu- 
reau. 

Mr. E. C. Easter, the company’s 
Chief Agricultural Engineer, assisted in 
the organization of a Rural Service Com- 
mittee of the Southeastern Division in 
1930, and served as its Chairman since 
its organization. 

The company maintains an affiliation 
with the Association of Southern Agri- 
cultural Workers, and takes an active 
interest in its programs and accomplish- 
ments. 

The agricultural engineers of the com- 
pany are members of the American So- 
ciety of Agricultural Engineers, and 
cooperate with the Society in its activi- 
ties. Mr. Easter has served on several 
committees of the Society, was chairman 
of the Southern Section in 1931-32, and 
is now a member of the Farm Refrigera- 
tion Committee of the Society. 

The agricultural engineers of the com- 
pany cooperate with local dealers and 
manufacturers in getting equipment in- 
stalled on the farm and in testing equip- 
ment that promises to be of value to 
the rural customer. In 1932, we co- 
operated with manufacturers in testing 
dairy sterilizers, sun lamps for growing 
chicks, and electrical equipment for heat- 
ing soil. 

Therefore, we are extending to and 
obtaining cooperation from each of the 
groups interested in rural electrification. 


Erratum 
The place of residence of Mr. A. W. 
Conover, author of “The Utilities 


Problem” appearing in the December 
issue of the Edison Electric Institute 
Bulletin, was erroneously given as Bar- 
stow, Okla. Mr. Conover is Vice-Presi- 
dent and General Manager of the Okla- 
homa Utilities Company at Bristow, 
Okla. 
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RECENT PUBLICATIONS 


A number of reports, prepared by committees of the National Electric 
Light Association prior to their dissolution, were transferred to the Edison 
Electric Institute by the Liquidating Committee of the N.E.L.A. Because 
of the value to the industry of the material contained in the reports they have 
been published by the Institute and may be purchased at the following prices: 


Price to Price te 
Pub. Price to Non- Foreign 
No. Foreign Systems Coordination Committee Members Members Countries 


Al3 Power System Wave Shape $0.50 $0.60 


Hydraulic Power Committee 
A18 Economic Design of Hydro-Electric Plants . ‘ 50 .60 
Al9 Hydraulic Governors ; 50 .60 


Power Systems Engineering Committee 
Al6 Load and Revenue Forecasting ‘ 75 85 
All Load Area Development i aa 85 


Prime Movers Committee 
A4 Burning of Liquid and Gaseous Fuels : ano 85 
AS Power Station Chemistry . 1.10 
A6 Pulverized Fuel ... ; 2.00 
A2 Station Piping i 1.60 
A7 = Stoker Equipment and Furnaces ' 1.60 
A3 Turbines f 2.00 
Underground Systems Committee 
A9 A-C Network Operation—1931 ; ‘ .60 
Cable Operation—1932 ‘ 1.25 
Current Carrying Capacity of Impregnated Paper Insu- 
lated Cable ‘ , 85 
Sales Section 
Electric Roasting Ovens . ‘ .60 


Statistical 
The Electric Light and Power Industry, 1932 ....... : P ~ 85 


The prices include mailing charges. Member prices apply to employees 
of company members of the Institute. Please send money order or check with 
order. Orders should be addressed to— 


EDISON ELECTRIC INSTITUTE 
420 Lexington Avenue, New York, N. Y. 


The Institute has in stock a limited number of reports prepared by Engineering Commit- 
tees of the former National Electric Light Association during the past several years. These 
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OVERCOMING DANGER FROM TRANSFORMER AND 
OIL CIRCUIT BREAKER FIRES 
Practices Established from Tests—Training of Personnel 
By G. S. DIEHL and W. T. CROOK, Jr. 


Every oil filled transformer and oil 
circuit breaker is a potential fire hazard. 
Though normally inert and harmless in 
appearance, if one of these pieces of 
equipment catches on fire it will inter- 
rupt service to customers, which means 
loss of revenue in addition to the direct 
damage and possibly other extensive 
losses. 

Such fires have gotten beyond the 
control of station attendants and have 
practically destroyed the station itself. 
Help from outside is usually late in ar- 
riving on the scene, and even then is 
not apt to be familiar with the electrical 
hazards. The writer has witnessed the 
destruction of a station where the at- 
tendants did not have equipment avail- 
able or previous training in fire fighting 
while the local fire department was 
practically helpless when it did arrive on 
the scene. In fighting any fire every 
minute of delay is serious as the fire 
quickly becomes increasingly harder to 
extinguish. For this reason the fire 
fighting equipment must be available and 
the men trained to use it. 

The burning equipment should be 
completely isolated electrically at the 
earliest possible moment to prevent 
further destruction from the heat gen- 
erated and to enable the men to fight 
the fire without fear of their own lives 
from electric shock. An interesting ar- 
ticle appears in the October, 1930, 
Quarterly of the National Fire Protec- 
tion Association entitled—“High Ten- 
sion Wires and Hose Streams.” ‘Those 
interested in fighting fires near electric 
stations should read this article. 

How can transformer and oil circuit 
breaker fires be extinguished in the 
quickest possible time ? 

The solution lies in the selection of 
the proper extinguisher and its effective 
application. This paper presents meth- 
ods and procedures which have effi- 
ciently extinguished such fires. In any 


case the proper training of the station 
personnel is essential even though the 
particular installation suitable for one 
plant may net be applicable to another, 
because station design practices differ so 
However, 


widely. the fundamental 








This paper won the 1933 Second Mc- 
Graw Prize. Mr. Diehl is assistant 
to Superintendent of Operation, Penn- 
sylvania Water & Power Company, 
Baltimore, Md., and Mr. Crook is 
Testing Engineer, Safe Harbor Water 
Power Corporation, Safe Harbor, Pa. 











principles of coping with fires are the 
same. 


TRANSFORMER OIL FIRES 


The earlier designs of transformers 
had an air space between the top of the 
oil and the cover. A fire in this type is 
liable to develop into a seething caldron 
if not quickly extinguished. Later trans- 
former designs made use of the conser- 
vator tank and the gas filled principles. 
If a fire develops in a conservator type, 
the hot oil will boil over and spread fire 
over the ground, and so may carry the 
fire to adjacent equipment. In the 
event of trouble in a gas filled trans- 
former, such as escaping gas, if fire en- 
sues, it may be of the caldron type. By 
locating large transformers out of doors, 
this fire. hazard to other station equip- 
ment is practically eliminated provided 
that the distance from the building is 
ample. 


A series of tests covering the extin- 
guishing of fires in oil filled apparatus 
was conducted by the Pennsylvania 
Water & Power Company and reported 
in the October, 1921, Quarterly of the 
National Fire Protection Association. 
The tank for these fire tests simulated a 
10,000 kv-a., 70,000/11,000 volt, air 
space above oil type transformer. The 
oil was heated to about 200 deg. C., 
which was above the flash point, and 
then ignited. It was found that with 
an ample supply of air the oil burned 
freely, but if the supply of air was cut 
off the fire went out. Fires developed 
during the tests were extinguished in a 
few seconds by the application of a few 
gallons of soda acid liquid. 

These tests were so successful that 
the company adopted a standard pro- 
cedure at all stations for extinguishing 
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internal transformer fires. This practice 
is still in effect in stations having the 
older type transformers. A 40 gallon 
soda acid chemical engine on wheels 
equipped with a curved pipe suitable for 
inserting into any opening in the trans- 
former is available for immediate use. 

This method was successful in ex- 
tinguishing a fire in a 10,000 kv-a., 
70,000/11,000 volt transformer on July 
28, 1928. This fire originated from a 
short circuit on the internal connection 
board, and flames shot more than 20 ft. 
into the air. Several minutes later soda 
acid was injected into the transformer 
tank through one of these curved pipes 
and the fire was extinguished in a few 
seconds. Only about fifteen gallons of 
liquid were required. In subsequent 
tests of a similar type of fire, it was 
proved that COs. gas would have been 
equally effective. 

The transformer core was removed 
for inspection by factory representatives. 
Repairs were made to the terminal 
board, loose copper particles were 
cleaned out, the core was washed with 
fresh oil and retanked. The oil from 
this transformer was filtered, then sub- 
jected to chemical analysis and found to 
be satisfactory for continued use. The 
transformer was returned to service and 
remained in service until it was re- 
placed about six months later. The core 
remained under oil at all times during 
the fire. Had the drain valve been 
opened, and the oil level dropped, this 
transformer would have been permanent- 
ly damaged. This point is important 
in coping with transformer fires. The 
fact that the station personnel had been 
trained in the handling of fire extin- 
guishing equipment made possible the 
quick extinguishing of this fire. The 
training of personnel will be treated as 
a separate subject. 

When contemplating making a large 
investment in an entirely different type 
and size of outdoor transformer equip- 
ment at the hydroelectric development 
of the Safe Harbor Water Power Cor- 
poration, an extensive study was again 
made to investigate the extinguishing 
of fires in this type of equipment. This 
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Fig. A—View of Transformer core when removed for inspection after fire. 


installation consists of six (6) single 
phase 28,000/42,000 kv-a, 13,800/230,- 
000 volt, 60 cycles, O.1.S.C., forced air 
for higher rating, conservator type, 
nitrogen gas cushioned transformers, 
two (2) three phase, 30,000/45,000 
kv-a, 13,800/66,000 Inert-aire Trans- 
formers, forced air for higher rating, 
and a number of station transformers 
located along the upstream wall of the 
power house. The transformer pockets 
are forty feet square with separating 
walls forty feet high. The floor is com- 
posed of a pit divided into three basins, 
each having a twelve-inch drain. 

With the particular type of trans- 
formers installed at Safe Harbor it is 
probable that the fires would be: 

a—Bushing Fire 

b—Conservator Tank Fire 

c—Ruptured Transformer Top Fire 

d—Ruptured Tank Fire 

e—Combination of any of the above fires 

An investigation was made of the ar- 
rangements provided at other stations 
for extinguishing transformer fires of 
these types. From the information as 
obtained it was concluded that no en- 
tirely satisfactory method of coping with 
the above types of fires was available. 
A program of tests was laid out in or- 
der to find not only a suitable extin- 
guisher, but also an effective method of 
fighting these fires. The latter part of 
this paper is devoted to the details of 
this series of tests which have not as yet 
been published. 

As a result of these tests it was found 
that water was the most satisfactory and 
economical extinguisher for fires occur- 
ring in outdoor transformer equipment. 
The water, abundant and cheap, must 
be applied in ample quantity as a spray 
and provision so made that pools of oil 
will not accumulate in the pit. 


For this installation water is sup- 
plied from the station service to a header 
located in the adjacent fire wall by 
means of a flexible hose and quick-con- 
necting coupling. Risers from this head- 
er distribute the water to six carefully 
located nozzles which spray it over the 
top and sides of the transformer. The 
header connection is located in the side 
of the fire wall opposite the transformer 
in trouble. The attendant is provided 
with an extra hose to extinguish any 
ground fire. 

During the tests a number of violent 
fires in the interior of the tank, on the 
top and sides, and on the ground were 
effectively extinguished in short order 
by means of this water spray method. 
In each of the fires the oil was heated 
to about 160°C, which is above the flash 
point, before ignition. The fire was 
permitted to burn from six to twenty 
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minutes before the application of the 
water spray. ‘The purpose of this pro- 
cedure was to produce a condition that 
would simulate the violence of an actual 
transformer fire where the attendant 
could not get started immediately to 
extinguish it. The water and spray 
connections as installed at Safe Harbor 
can be readily made by one man un- 
aided and then he is free to fight ground 
fires with the auxiliary hose, or to flood 
any portion of the cell not covered by 
spray. The installation of this equip- 
ment does not jeopardize any of the 
electrical connections to the transformer 
during their normal service. In the 
event that the fire is of an external type, 
the internal parts of the transformer are 
not affected. There has been no oper- 
ating experience with this equipment ex- 
cept that gained during the testing pro- 
gram, but this was sufficiently satisfac- 
tory to justify the decision to adopt this 
method, which is quite different from 
the conventional ones for coping with 
transformer oil fires. 

Although the fire extinguishing abil- 
ity of liquids leaving a heavy residue 
that cannot be readily washed off is not 
questioned, they have the objection that, 
should they be injected into a trans- 
former, it would be practically impos- 
sible to remove this residue from the oil 
ducts. Such liquids create an unneces- 
sary mess, particularly around oil cir- 
cuit breakers. 


OIL CIRCUIT BREAKER FIRES 


Oil circuit breaker fires may range 
from a fire in the top of a live pot break- 
er or larger dead pot tank to a spray of 
burning oil thrown many feet. 


Fig. B—Extinguishing equipment used during practice tests. 
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From the series of tests previously re- 
ferred to, and recorded in the October, 
1921, Quarterly of the N. F. P. A. a 
procedure was developed for fighting 
fires in the live pot type of oil circuit 
breaker equipment installed in the sta- 
tions of the Pennsylvania Water & 
Power Company. This procedure con- 
sists of : 


11 & 13 Kv. Circuit Breakers 


1—Clear the switch affected by opening 
its disconnectors, and by any other 
switching which may be necessary. Do 
not clear the whole station unless all 
other means fail. 

2—Extinguish burning oil on the floor by 
means of sand. 

3—If the doors of the switch cells have 
not already been blown off, knock them 
off with a switch hook. 

4—Extinguish the fire around the pots by 
means of sand. Be careful that no 
sand gets into the pots, as this will 
make the fire worse. 

5—Extinguish the fire in the pots by a 
small amount of carbon tetrachloride. 

6—Let the fire on the walls of the cell 
burn itself out. 


During practice tests, the above-out- 
lined procedure proved just as effective 


when fighting fires simulating those in 
other designs of breakers. 


70 Kv. Oil Circuit Breakers 


1—Clear all buses within reach of a stream 
of water directed into the burning 
switch cell. Do not clear the whole 
station. 
2—Clear the switch affected by opening 
its disconnectors and by any other 
switching which may be necessary. 

3—Throw off the door of the switch cell, 
if it has not already been blown off. 

4—Extinguish the fire in the cell by use 
of soda extinguisher. Start at the bot- 
tom of the frame, working up the legs, 
around the pots, above the pots, then 
in the pots and finally along the walls 
and roof of the cell. 

The effectiveness of the procedures 
outlined has been demonstrated many 
times, and in no case have there been 
failures. 

Recent tests have shown that CO. 
gas is also effective in such fires. 

When oil circuit breakers are in- 
stalled in large open buildings, such as 
was common in older stations, it is diffi- 
cult and expensive to provide a built-in, 
automatically controlled COs gas sys- 
tem for fire protection. However, 
where breakers are installed in compart- 
ments, or rooms, such a system should 
be the quickest and most satisfactory 
method of extinguishing a fire. 

At the Safe Harbor Plant, the 13.8 
kv oil circuit breakers are grouped not 
more than five in a room. Each room 
is equipped with thermostats to release 
more than enough COs gas to extin- 
guish any fire occurring in that room. 
Releases actuated by the COs pressure 


EDISON ELECTRIC INSTITUTE BULLETIN 


close all ventilating dampers. There 
has been no operating experience from 
this installation. 


TRAINING OF PERSONNEL 


The station attendant who under- 
stands the functioning of his equipment 
and the handling of fire extinguishing 
equipment possesses one of the most im- 
portant features in effectively combating 
any type of fire. Too frequently atten- 
dants are unable to handle the equip- 
ment effectively, a feature which was 
demonstrated during the early tests to 
such an extent that a training program 
was inaugurated shortly thereafter. The 
training should include not only the in- 
struction in proper operation of the fire 
extinguishing equipment, but also the 
proper application of the liquid. 

The training program of the Pennsy]- 
vania Water & Power Company consists 
of annual practice tests during which 
the station attendants demonstrate their 
ability to apply any one of a number of 
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extinguishers on different kinds of fires. 
Each shift man, or any of the men who 
are regularly around the stations is re- 
quired to don a gas mask and equip him- 
self with an extinguisher as though he 
were fighting a station fire. The fire 
which he fights is usually more severe 
than those actually experienced, so that 
the attendant gains confidence in his abil- 
ity to cope with any burning station 
equipment. A supervisor, who is always 
on hand to show the operator how to 
improve his handling of the equipment, 
records the time required to extinguish 
the fires and thus arouses considerable 
interest and competition among the men. 
Occasionally during the practice tests 
new extinguishers and improved methods 
of application are demonstrated. 

It is believed that the methods and 
procedures discussed will enable those 
who are interested to inaugurate or im- 
prove their protection against fires oc- 
curring in transformers and oil circuit 
breakers. 





INVESTIGATION OF METHODS OF EXTINGUISHING 
OUTDOOR TRANSFORMER FIRES 


This report is appended to the above 
paper in order to present the information 
and experience gained in determining 
the nature of adequate protection against 
fires in outdoor conservator type trans- 
formers. The object of the tests was 
primarily to determine not only the se- 
lection of a suitable extinguisher, but 
also the method of application, either by 
the use of the existing piping or by any 
other design found preferable. 

With the particular type (outdoor 
conservator) of transformers installed at 
Safe Harbor it is probable that the fires 
would be of the following nature: 

a—Bushing Fire 

b—Conservator Tank Fire 

c—Ruptured Transformer Top Fire 

d—Ruptured Tank Fire 

e—Combination of any of the above fires 

The first step involved the erection 
of a three-sided test pocket, to simulate 
the Safe Harbor installation, along the 
tailrace of the Holtwood Hydro Station. 
This site was chosen because the flames 
would be clear of all buildings, trans- 
mission lines, and much of the auxiliary 
equipment, such as oil tanks, valves, etc., 
could be located on the upper track ele- 
vation. In addition, water and com- 
pressed air were available nearby for 
construction and test purposes. The test 
pocket consisted of 3/32” corrugated 
metal sheeting nailed to a frame work 
supported on poles forty-five (45) feet 
in height. Each side of the pocket meas- 


ured forty (40) feet in width and 
height, with the open end facing up- 
stream; the layout and dimensions du- 
plicating the Safe Harbor Transformer 
pockets. (See Fig. 3.) An old 10,000 
kv-a transformer tank provided with a 
false top of the same dimensions as the 
230 kv-a units was supported on cinder- 
covered cribbing in the center of the 
pocket. The drawing (Figure la) 
shows a plan of the top elevation of the 
transformer and below this a cross sec- 
tion through the transformer at A-A. 
The oval dotted line in the top sketch 
represents the outline of the transformer 
tank; the second dotted line, the 34” 
steam coil lying approximately one inch 
under the oil, which was maintained at 
a depth of twelve inches above the water. 
The oil drips, shown at four places, 
have one-quarter-inch openings, which 
supply the “drip oil” mentioned later in 
the tests. A three-inch pipe line was 
used for filling the tank with water, 
while a one-inch line with a water me- 
ter connection was used to control the 
oil elevation during the test. Other 
equipment consisted of a glass sight gage 
to determine oil and water elevations, 
thermocouples for temperature readings 
of both oil and water, oil and water 
overflows, and oil supply lines. 

The first problem in making a trans- 
former fire is that of igniting a large 
quantity of oil. Preliminary experi- 











Fig. 1, Right—View of piping arrangement 
at transformer top. The dimensions of the 
false top are identical to the dimensions of 
the G. E. transformers at Safe Harbor. The 
oil drips supply oil to the top at positions oc- 
cupied by the high and low tension bushings. 
Three horn system not shown on this picture. 


Fig. 1a, Below—Drawing of top elevation of 
transformer. 





ments were made on small fires from 
which a suitable method was evolved. 
A six-inch pipe, 34 inches long, was set 
in an upright position and filled with 
water to an elevation of 24 inches. To 
this was added six inches of transil oil 
with one-half pint of gasoline poured on 
top. The gasoline was ignited and the 
fire permitted to burn for two and one- 
half hours. It was found that only 24% 


inches of oil was consumed and the fol- 
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lowing temperature gradient existed in 
the oil and water: 


Depth Temperature 
1 inch in oil 370°F * 185°C 
2 inches ” ” 300 150 
3 x eet 210 99 
2% in water 180 80 
3%,” ~O » 170 77 
4% =” 7 ne 140 60 


It was evident that with the high tem- 
perature gradient existing in oil it was 
necessary to heat only the top layer to 
the high temperatures necessary for ig- 
nition. In the choice of a means for 
heating the oil in the tank, that of steam 
was found to be adequate, since the oil 
could be ignited somewhat below the 
flash point (140°C—fire point 160°C). 
The oil surface was maintained one 
inch above the steam coil and the tem- 
perature raised with steam supplied at 
140 lb. per sq. in. gage pressure (tem- 
perature 183°C) by a dinkey engine 
boiler. Fires were started at tempera- 


tures varying from 120 to 160°C by a. 


flaming oil-soaked rag which was ig- 
nited on the ground and then carried 
by a messenger wire to the transformer 
top and dropped through an opening. 

After the oil had burned for a mini- 
mum of six minutes (max. twenty min- 
utes), the flaming oil was then forced 
out of the top openings by an in-rush 
of water through the pipe connection 
near the bottom of the transformer. 
Meter readings showed that an aver- 
age of 150 gallons of oil spilled per test 
was sufficient to insure a severe fire, not 
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only on the top and ground, but general- 
ly throughout the pocket. 


EXTINGUISHERS AND 
METHODS OF APPLYING 








guishers for test purposes consideration 
was given to features such as cleanliness, 
electrical conductivity, supply, first cost, 
maintenance, etc. It was decided that 
the following three extinguishers should 
be tried: 


1—Carbon Dioxide Gas (Lux Equipment) 
2—Water 
3—A chemical mixture of Aluminum Sul- 
phate, Bicarbonate of Soda and Water 
Foamite was considered among other 
different types of extinguishers, but it 
was eliminated from the test program on 
account of the undesirable residue fol- 
lowing its application. 




















Carbon Dioxide Gas 


This gas was applied on test by spe- 
cial equipment furnished by The Walter 
Kidde Company, who was desirous of 
aiding in the investigation. The extin- 
guisher is obtained in liquid form at pres- 
sures ranging from 700 to 800 pounds 
Per sq. in. and will, upon being released 
to atmospheric pressure, expand to ap- 











Fig. 2—View of general fire both top and ground. This fire was 
obtained by spilling over hot flaming oil and then adding oil through 
the drips. In general this was the type of fire obtained for the 
tests. The ground fire was most violent in the rear of the trans- 
former, because of a slight tilt of the transformer top. 


In the selection of suitable extin- — 


EDISON ELECTRIC INSTITUTE BULLETIN 





proximately two hundred and seventy 
times its original volume. The gas has 
a density one and one-half times that of 
air and its action is that of settling on 
and smothering a fire. 

Two methods of fighting the test 
fires with the special Lux equipment 
were agreed upon: 
a—The ring-header system which consist- 

ed of eighteen horns fitted with nozzles 

3/32” in diameter and supported by a 

pipe ring around the outer edge of the 

transformer top. 

b—The three-horn system which consisted 
of three double discharge horns placed on 
the same elevation as the transformer top 
and discharging across it. 

It was agreed upon that the carbon 
dioxide gas could fight only the top fires, 
while a fire hose controlled the ground 
fire. All tests using gas were conducted 
in this way. 

Water 


The failure of water in numerous 
cases to effectively control large oil fires 
has created an adverse feeling toward 
its use on transformer fires. This feel- 
ing is somewhat biased, for water pos- 
sesses certain desirable qualities which 
are often rendered of little value be- 
cause of the methods used in applying it 





Fig. 3—View of a severe top and light ground fire. This fire was 
obtained by spilling oil and adding drip oil. When the oil was 
burning vigorously only the drip oil was supplied. As a result only 
a small amount of oil got to the ground before it was volatilized 
and burned. Picture taken before the Lux discharge in test No. 5. 





as an extinguisher. With suitable pip- 
ing already provided at Safe Harbor 
and because of the large enclosed drains 
in the transformer foundations, it was be- 
lieved advisable to experiment with 
water and devise a method that would 
be satisfactory for our particular needs. 

The piping in each of the side walls 
of the transformer pocket consisted of 
three 14-inch pipes running upward 
from the bottom of the pocket with two 
outlets in each pipe at elevations above 
the transformer. Because of the hooked 
appearance of bent nozzles connected to 
these outlets the piping was given the 
name “J-tubes.”” The proper size and 
shape nozzle for use in both the upper 
and lower tiers was determined by ex- 
periment. An excellent view of the noz- 
zles on the left wall is obtained on Fig. 
7, while the spray from the two lower 
tiers is seen on Fig. 9. 

In the preliminary tests (1-11), only 
the lower tier of nozzles on both sides 
were used, while in the remaining tests 
(12-17), both the upper and lower tiers 
on both sides were used. When using 
both sections, the nozzle angle was so 
adjusted that the discharge from the 
lower tier sprayed the sides of the trans- 
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Fig. #—View of a violent ground fire and light top fire. No drip 

oil was added to the spilled oil in this fire. The intensity of the 

fire is controlled by the amount of oil spilled and by the degree to 

which it is spread on the ground. Large pieces of sheeting laid on 

the ground and heated by the flaming oil always made the ground 

fires more violent. Picture taken before application of Chemical 
Mixture No.1 on test 15. 


Fig. 6—View of Lux gas two minutes after beginning of discharge. 
The heavy gas cloud observed in Fig. 5 has diffused into the one 
seen above. These pictures were not taken from the same test but 
they both are representative of the action of the gas. The flames 
following the reflash may be sey seen on the transformer top. 


In test No. 18 in which twelve botiles were discharged this 
reflash did not occur. 
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Fig. 5—View of Lux gas one-quarter minute after discharge of si# 

50% bottles. Note how the gas banks heavily on top and that 

the ground fire was controlled by a fire hose. Picture applies to 

test No. 14 in which a reflash occurred. See picture No. 6. Time 
of discharge 40 sec. 








Fig. 7—View of Lux gas issuing from openings after a discharg 

of two 50% cylinders directly into the transformer top. An excé 

lent view of the twelve J-tubes on the left wall is obtained fro 

this picture. The internal fire was extinguished in less than o 
minute. 
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Fig. 8—View of discharge of chemical mixture No.1 from J-tubes. 
Note how erratic the discharge appears. Pressure at Duomixer 45% 
per sq.in. Header pressure 27% per sq. in. Amount of powder dis- 
charge: 300% A. Sul. and 240% Bicarbonate of Soda. Top fire ex- 
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tinguished in three minutes. 


former, while the upper tier discharged 
directly on the top (Fig. 8). 


Chemical Mixture 


The chemical mixture was applied to 
the fires in the same manner as water, 
i.e., through “J-tubes.” The James M. 
Castle Company of Philadelphia co- 
operated by loaning a No. 120 Duomixer 
(originally designed for the application 
of foamite). This device combined 
aluminum sulphate and bicarbonate of 
soda in proportions of 50 pounds of 
sulphate to 45 pounds of bicarbonate. 
Water was applied at 60 pounds per sq. 
in. to the mixer, where it was divided 
and passed through two venturi orifices, 
the throats of which were open at the 
base of the chemical hoppers. After 
picking up the chemical, the velocity 
head of the water was partially returned 
to pressure head in the two hoses ex- 
hausting the mixer. These hoses, fifty 
feet in length, were joined to the “J- 
tube” header at ground elevation by a 
Siamese connection. The first chemical 
reaction takes place in this header and 
is accompanied by a slight increase in 
Pressure. The probable chemical] reac- 


tion is Als(SO4)s + 6 NaHCO, ——s 


2 Al(OH); + NaeSO, =e ig 6COs.. 
The COs appears in the form of bubbles 
and foam which cover the surface with 
which they come in contact. 

DISCUSSION OF RESULTS 

Tests Nos. 5, 7, 8, 11, 14, 17 and 18 
involved carbon dioxide gas. Inspec- 
tion of the data shows that out of six 
tests with fire on both top and ground 
the gas succeeded in extinguishing the 
top fire four times. Out of these four 
tests one reflash occurred and is not 
charged as a failure, for it was observed 
that the oil reflash came from the smoul- 
dering torch inadvertently left on the 
transformer top. This reflash is seen in 
Fig. 6, which also shows the gas cloud 
two minutes after the beginning of dis- 
charge. 

It was believed that increasing the 
gas discharge would remove the possi- 
bility of reflash. Accordingly, a severe 
fire was made (Test No. 18) and a 
discharge of six 50-pound bottles was 
followed in forty seconds by a similar 
discharge. The top fire was extin- 
guished in less than one minute. The 
additional cooling effect of the extra gas 
evidently prevented a reflash. 


Fig. 9—View of water discharge from lower set of J-tubes. Test 

No. 3. Header pressure 27% per sq. in. 7 

minute. Fire extinguished in 4 min. and 30 sec. For fire before 
extinguisher was applied see Fig. 2. 


Discharge 175 gal. per 


Test No. 17 was made to determine 
the effectiveness of carbon dioxide gas 
on an internal fire. This type of fire 
was made by igniting the oil and then 
lowering the level six inches from the 
top. Since the air supply was limited, 
the fire was not severe. There is no 
doubt that carbon dioxide gas is ideal 
for this type of fire, for in this particu- 
lar test the fire was extinguished and 
the temperature inside the top lowered 
to 11°C two minutes after the discharge 
began. 

Water 

Tests Nos. 1, 2, 3, 6, 8, 10, 12, 16 
were conducted with water as the ex- 
tinguisher. Test No. 1 was the only 
failure out of the series and it was the 
result of poorly shaped and located noz- 
zles. Improvements in the design were 
made following this test so that the dis- 
charge from each nozzle was in the form 
of a spray and joined the discharge of 
the adjoining nozzles before reaching the 
transformer. An excellent view of this 
spray is obtained in Fig. 9. In spite of 
the fact that the early tests using water 
were purely of an experimental nature, 
the results were very satisfactory. In 
the later tests using water some of the 
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test fires were the most violent and se- 
vere of the entire program... The mini- 
mum time to quench a top fire with 
water was one minute; the maximum, 
four and one-half minutes. In every test 
the spray was sufficient to also quench 
the ground fire without the use of an 
auxiliary extinguisher. Beginning with 
Test No. 12, the time required to quench 
a fire was lowered by using both the 
upper and lower. sets of “J-tubes.” A 
discharge of 300 gallons per minute was 
obtained from twelve tubes with a head- 
er pressure of 27 pounds per sq. in. and 
175 gallons per minute from the six 
lower tubes with the same header pres- 
sure. 
Chemical Mixture 


Results on four tests using the chem- 
ical mixture were particularly satisfac- 
tory. The effectiveness of the extin- 
guisher was demonstrated in tests Nos. 
4, 13 and 15, where the fires were un- 
usually severe and difficult to control. 
It was observed that the reaction of the 
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chemicals caused a rise in header pres- 
sure of three to seven pounds per sq. in. 
The effect was noticeable in the uneven 
and spurting discharge from the noz- 
zles. A thin film of white chemical cov- 
ered the transformer and walls of the 
pocket after the discharge of the extin- 
guisher. This film was removed very 
easily by means of a water spray from 
a one-inch hose. 


CONCLUSIONS 


The first extinguisher, Carbon Di- 
oxide Gas, was found suitable for inter- 
nal fires in transformers, but not reli- 
able in controlling violent external fires. 
The gas also requires the use of an 
auxiliary extinguisher to control ground 
fires. (The external fires herein re- 
ferred to were in a three-sided enclos- 
ure, top open. We believe that had the 


fourth side been closed, the ground fire 
would have been extinguished if the 
proper quantity of COs gas were avail- 
able.) 


The Chemical Mixture proved very 
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effective in controlling severe top and 
ground fires without the use of an auxil- 
iary extinguisher. It acts almost as 
quickly and is as reliable as water. 

Water possessed the most desirable 
features for protection against fires in 
outdoor transformers. It is relatively 
quick, its supply is unlimited, it is clean, 
requires small maintenance, and can be 
supplied in flexible arrangements. The 
cost of installing the protection is very 
cheap. In consideration of these many 
features, the fire walls of the transform- 
er pockets at the Safe Harbor Hydro 
Electric Development have been pro- 
vided with equipment which it is firmly 
believed will effectively combat any fire 
in which the transformers may become 
involved. 

Further plans are now under way to 
provide a test set-up similar to the one 
described in this report in order to also 
determine the nature of adequate pro- 
tection against fires in conservator type 
indoor transformers. 
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Comment on a report prepared by the Joint Subcommittee on Development and Research 


Among the reports presented at the 
recent meeting of Division 2 of 
the Joint Subcommittee on Devel- 
opment and Research, was Tech- 
nical Report 2K-2 entitled “Shield- 
ing of Ground Return Circuits at Low 
Frequencies.” This is a companion re- 
port of Engineering Report No. 14, 
“Coupling Factors for Ground Return 
Circuits—General Consideration and 
Methods of Calculation,” which is pub- 
lished in Volume 2 of the engineering 
reports of the Joint Subcommittee on 
Development and Research. Engineer- 
ing Report No. 14 deals with the cal- 
culation of coupling in the absence of 
shielding, detailed discussion of the lat- 
ter being reserved for this report. 

The report on shielding is primarily 
intended to afford means for calculat- 
ing the reduction, due to a variety of 
shielding circuits, in longitudinal volt- 
ages along telephone conductors due to 
ground return fault currents in power 
circuits. With some of the shielding 
arrangements discussed in this report, 
reductions of more than 90 per cent 
can be effected, while in a large propor- 
tion of field problems, smaller, though 
considerable, reductions may be brought 
about by the shielding action of power 
line ground wires, telephone or power 
cable sheaths, railway tracks, and water, 
gas or other types of pipe lines. Al- 
though the formulas and curves of this 
report are primarily for the calculation 
of shielding at 60 and 25 cycles, the 
general principles and methods are ap- 
plicable to shielding problems at some- 
what higher frequencies. 

The first section of the report dis- 
cusses the physical processes underlying 
shielding, with examples based on simple 
single conductor circuits, illustrating the 
effect of separately varying each of the 
factors entering into the calculations of 
shielding. For instance, it is shown that 
for a shielding conductor to be effective 
it is necessary that its radial distance 
from either the disturbing or disturbed 
conductor be small. If the shielding 
conductor is located near the disturbed 
circuit the current induced in it will 
be smaller than if located near the dis- 
turbing circuit, but at the same time 
its coupling with the disturbed circuit 
will be large, and therefore the small 
currents will be more effective in re- 
ducing the voltage due to the primary 
circuit. It is also pointed out that al- 
though the shielding is influenced by the 





earth resistivity this effect is ordinarily 
not important as compared to the varia- 
tion of the other factors. At low fre- 
quencies, in the order of 25 and 60 
cycles, attainment of substantial shield- 
ing requires that the resistance of the 
shielding circuit, including both the con- 
ductor and ground connections be very 
small. At higher frequencies larger 
values of resistance can be tolerated in 
the shielding circuit. 

The second section of the report deals 
with the extension of formulas applica- 
ble to the simple single conductor -cir- 
cuits to the type of problems met with 
in practice. For instance, methods are 
given for calculating the shielding for 
multi-conductor circuits, such as a three- 
phrase power circuit with two ground 
wires. In most cases, multi-conductor 
circuits can be replaced by equivalent 
single conductor circuits by use of geo- 
metric-mean radii and distances. Meth- 
ods of calculation are also given for 
shielding circuits with multiple grounds, 
where the current in the shielding cir- 
cuit is not uniform throughout its 
length. Still another condition consid- 
ered is that of a shielding conductor 
located on a telephone line and grounded 
at points beyond the ends of the ex- 
posure so that a large part of the shield- 
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ing action takes place beyond the limits 
of the exposure. Methods are also given 
for calculating shielding where the im- 
pedances involved are not constants but 
are functions of the current density in 
the shielding conductor. An example of 
such a case is a lead-sheath cable with 
iron armoring. 

The last section of the report is in the 
nature of a handbook giving necessary 
constants and formulas for calculating 
the shielding produced by various shield- 
ing circuits met with in practice. One 
of the important features in this section 
is a group of curves and charts which 
greatly simplify the calculation of shield- 
ing for the range of conditions most 
commonly experienced. In this section 
are considered such subjects as shielding 
from ground or shield wires on aerial 
power and telephone lines; the shielding 
from grounded cable sheaths, aerial and 
underground, both power and telephone; 
the shielding from iron armored lead 
sheath cable; and the shielding from 
other communication conductors on the 
same line or within the same cable. Some 
consideration is also given to the shield- 
ing from miscellaneous grounded con- 
ductors such as water and gas pipes, 
rails, etc. 

The report has not yet been approved 
by the Joint Subcommittee but it is ex- 
pected that final revisions will be made 
and necessary approval secured so that 
reports will be available within a month. 


ELECTRIC WELDING STANDARDS 


The first national standards in the 
field of electric welding were recently 
approved by the American Standards As- 
sociation. ‘These standards covering the 
electrical apparatus for arc and resist- 
ance welding are intended to assure an 
adequate and properly controlled supply 
of electric current to meet the exacting 
requirements of welding service. Gen- 
erators, transformers, and other equip- 
ment are covered by these standards. 

These standards were prepared by a 
Sectional Committee on Electric Weld- 
ing Apparatus, organized in 1931 under 
the sponsorship of the American Insti- 
tute of Electrical Engineers and the Na- 
tional Electrical Manufacturers’ Asso- 
ciation. The scope of the project under 
which these standards were prepared was 
as follows: 

“The formation of standards for electrical 


welding apparatus, including definitions and 
terms, classifications, rating, heating, effi- 


ciency, testing methods, dielectric tests, 
standard value of current and voltage, and 
name plate data.” 

The Sectional Committee consisted of 
representatives of five producers, six 
consumers, and eight general interests. 
The standards as finally submitted by 
the Sectional Committee to the sponsors, 
and subsequently approved as American 
Standards, are in general accord with 
the original A.I.E.E. Standards, no rad- 
ical changes having been made. A num- 
ber of minor changes, however, were 
made in the definitions and in some of 
the technical requirements, the defini- 
tions having been revised to agree with 
those now generally accepted by the 
welding industry as proposed by the 
Sectional Committee on Definitions of 
Electrical Terms, and certain of the per- 
formance requirements were revised to 
bring them into accord with generally 
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accepted current practice. These stand- 
ards are designated as follows: 


Electric Arc Welding Apparatus C 52.1, 1933 
Resistance Welding Apparatus C 52.2, 1933 


It is expected that these standards will 
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be available by February 1, either from 
the American Institute of Electrical En- 
gineers, 33 West 39th Street, or Amer- 
ican Standards Association, 29 West 
39th Street, New York City. 





POWER COMPANIES INVITED TO COMPETE 
FOR COFFIN AWARD 


The Prize Awards Committee of the 
Edison Electric Institute, through its 
Chairman, Frank W. Smith, has in- 
vited all electric light and power com- 
panies operating in the United States to 
compete for the Charles A. Coffin 
Medal, which, with the exception of 
1932 and 1933 when no awards were 
made, has been presented annually 
since 1923 for distinguished contribu- 
tions to the development of the industry. 

Under the terms of the Charles A. 
Coffin Foundation as established by the 
General Electric Company the Charles 
A. Coffin Award will be made to that 
company which during the year 1933 
has made a distinguished contribution 
to the development of electric light and 
power for the convenience of the pub- 
lic and the benefit of the industry. 

Presentations of accomplishments by 
companies desiring to compete for the 
award are to be made not later than 
April ist, 1934. The presentation of 
the award will be made at the 1934 
Convention of the Institute, to be held at 
Atlantic City, June 4-7. In addition to 
the Charles A. Coffin Medal, the award 
carries with it a gift of one thousand 
dollars for the employees’ benefit fund 
of the winning company. 

Mr. Smith, in extending the invita- 
tion, wrote: “Aside from the distinc- 
tion and honor of winning this coveted 
award, the companies which have en- 
tered former contests have found the 
efforts put forth in the study, investi- 


gation and review incident to the pre- 
sentation of its accomplishments to be 
of benefit to their organizations. 

“Especial attention is called to the 
statement in this invitation that elabo- 
rate and costly reports or exhibits are 
unnecessary, in fact, the committee 
urges simplicity of make-up. A clear 
presentation of essential facts is the 
principal thing desired. 

“The exhibits of companies which 
have striven in the past for the award, 
which was formerly administered by the 
National Electric Light Association, are 
on file at the Edison Electric Institute 
office in New York City and are avail- 
able for inspection.” 

Charles A. Coffin Medal Awards 
have been made in the past to: 
Southern California Edison Company for 

1922 
Public Service Company of Northern IIli- 

nois for 1923 
Consumers Power Company for 1924 
Commonwealth Edison Company for 1925 
Edison Electric Illuminating Company of 

Boston for 1926 
Puget Sound Power and Light Company for 

1927 
El Paso Electric Company for 1928 
Public Service Electric and Gas Company 

for 1929 
Virginia Electric and Power Company for 

1930 

In addition to Mr. Smith, the Prize 
Awards Committee consists of George 
B. Cortelyou, President of the Edison 
Electric Institute, and Karl Taylor 
Compton, President of the Massa- 
chusetts Institute of Technology. 





A.$.A. REPORT ON ROTATING SECTIONAL 
MACHINERY 


The American Standards Association 
advises that the first report of the Sec- 
tional Committee on Rotating Electrical 
Machinery (C50), organized in 1930 
under the auspices of the A.S.A. has 
been published and is now being circu- 
lated for the purpose of securing com- 
ments and suggestions. The report in- 
cludes standards for direct-current 
rotating machines; synchronous genera- 
tors, synchronous motors and synchro- 
nous machines in general; synchronous 


converters; induction motors and induc- 
tion machines in general; and a-c and d-c 
fractional-horsepower motors. 

The report is largely based upon the 
five standards of the A.I.E.E. on these 
same subjects. Since the proposed new 
standards are in the nature of a revi- 
sion, they will, when approved, supersede 
these five standards. The scope of the 
standards has been broadened, however, 
to include, in addition to the material 
covered in the A.I.E.E. standards, a 
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large number of widely used standard 
rules developed by N.E.M.A. 

Up to the present time these A.I.E.E. 
and N.E.M.A. standards have served as 
the principal bases of specifications for 
electrical machines. It is expected that 
the combination of these two important 
sets of standards in a single publication, 
to be approved finally by the A.S.A., will 
be of maximum usefulness to the buyer, 
seller, and manufacturer of rotating elec- 
trical machinery. 

In the proposed standards emphasis 
has been placed upon definitions of the 
terms and conditions which characterize 
the rating and behavior of electrical 
machinery, with special reference to the 
conditions upon which acceptance tests 
are based. 

Comments and suggestions are solicit- 
ed from all interested in order to assist 
the committee in satisfactorily rounding 
the standards into final form. All com- 
ments should be addressed to E. B. Pax- 
ton, General Electric Company, Sche- 
nectady, N. Y. 

At the end of a six months period, 
after criticisms and comments have been 
received and considered, the standards 
will be submitted through the sponsor, 
the Electrical Standards Committee, to 
the American Standards Association for 
approval as American Standards. 

Copies of the report may be pur- 
chased from the office of the American 
Standards Association, 29 W. 39th St., 
New York, N. Y., at 25 cents each. 


J. F. Fogarty Elected President 
The North American Company 


James F. Fogarty was elected presi- 
dent of The North American Company, 
at a meeting of the board of directors, 
on Jan. 4, to succeed Frank L. Dame, 
who died Dec. 30. Mr. Fogarty has been 
with the company 31 years, for about 
11 years as vice-president, and he is 
also a director and a member of the 
executive committee. 

As the new executive head of The 
North American Company, Mr. Fogarty 
made the following statement: 

“The North American Company and the 
public utility industry have suffered a great 
loss in the death of Mr. Dame. The strong 
position of the company reflects basic execu- 
tive policies carried on for many years under 
the direction of Mr. Dame and of Mr. 
Gruhl, who until his death a year ago was 
joint executive head with Mr. Dame. In the 
carrying on of these policies I was privileged 
to share through years of close association 
with both of them. The company’s conserva- 
tive practices and its relationship with its 
decentralized operating subsidiaries will con- 
tinue without change.” 
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Frank Libby Dame, Chairman of the 
Board and President of The North 
American Company and a Trustee of the 
Edison Electric Institute, died on Dec. 
30th at his home, 79 Oxford Boulevard, 
Garden City, L. I. Mr. Dame had been 
slightly ill for the week preceding his 


+ death and the night before had suffered 


a stroke of apoplexy. He is survived 
by his wife, and three sons, Frank EI- 
vidge, Edward Libby and Robert Or- 
ville Dame. 

A descendant of early New England 
families Mr. Dame was born in Boston, 
on March 21, 1867, the son of Seth 
T. and Josephine R. (Libby) Dame. 

After being graduated from the Eng- 
lish High School, Boston, in 1885, he 
attended Massachusetts Institute of 
Technology and was graduated in 1889 
with a Bachelor of Science degree in 
electrical engineering. His career, which 
embraced all activities of the public 
utility industry, including construction, 
development, operating, financing and 
management, closely paralleled that of 
the company he headed, although it was 
not until 1920 that Mr. Dame became 
associated with The North American 
Company. 

Mr. Dame’s first job after leaving 
college was in the testing room of the 
Westinghouse Electric Company, in 
Pittsburgh. His first construction as- 
signment was in Newburgh, N. Y., and 
late in 1889 he was sent to Portland, 
Ore., as the company’s local engineer. 
Within a year he was taking an active 
part in the management of public util- 
ity properties. Later he became gen- 
eral superintendent of the Vancouver 
(B. C.) Railway and Light Company, 
and in 1891 returned to Portland as 
engineer in the lighting department of 
the Northwest Thomson-Houston Com- 
pany. For two years he also engaged in 
street railway construction and the re- 
placement of equipment in various cities 
in Oregon and Washington. 

In 1893 Mr. Dame became general 
manager of the Seattle Consolidated 
Street Railway and later general super- 
intendent of the Tacoma Railway & 
Motor Company, taking part in the re- 
organization of several companies under 
the name of Tacoma Railways Com- 
pany. He continued in charge of this 
Property until 1901, when he was made 
general manager of the Union Electric 
Company, of Dubuque, Iowa. The Gen- 
eral Electric Company in 1903 appoint- 
ed him as engineer of its committee on 








FRANK L. DAME 


- local companies, supervising the opera- 


tions of public utility companies in vari- 
ous parts of the United States then con- 
trolled by the General Electric Com- 
pany, and his active management duties 
entailed traveling some 50,000 miles a 
year. 

In 1909 he was made a vice-presi- 
dent of the Electric Bond and Share 
Company, severing his connection with 
that company in 1912, and later becom- 
ing president of Central States Electric 
Corporation. During the World War 
he served in the facilities division of the 
War Industries Board. 

In 1920 he was named a vice-presi- 
dent of The North American Company 
and six months later, in 1921, was 
elected president. On April 25, 1932, 
he was elected Chairman of the Board 
of Directors of The North American 
Company, but he continued active ser- 
vice in a full-time capacity in the same 
corporation with the late Edwin Gruhl, 
his successor as president, and who was 
vice-president and general manager 
while Mr. Dame was president. When 
Mr. Gruhl died last January, Mr. Dame 
again was elected president, retaining 
the office of chairman of the board. 

Mr. Dame also was Chairman of 
the Board of North American Edison 
Company, the principal subsidiary of 
The North American Company, since 
the organization of the former com- 
pany in 1922. He was Chairman of the 
Board of the Cleveland Electric Illumi- 
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nating Company and Wired Radio, Inc., 
President of Western Power Corpora- 
tion and an officer or director of other 
public utility companies included in The 
North American group. 

He also was a director of companies 
in which The North American Company 
has substantial interests, including the 
Detroit Edison Company, Pacific Gas 
and Electric Company and the North 
American Light and Power Company. 

Honoraty pall-bearers were Edwin M. 
Bulkley, John Foster Dulles, Charles A. 
Stone, Harrison Williams and Harley 
P. Wilson, who are among the directors 
of The North American Company ; 
James B. Black, Frederick W. Doo- 
little, James F. Fogarty, Herbert C. 
Freeman, Clinton W. Hough, Freder- 
ick N. Piske and Robert Sealy, officers 
of The North American Company; 
Eben G. Crawford, President, The 
Cleveland Electric [Illuminating Com- 
pany, Cleveland; Louis H. Egan, Presi- 
dent, Union Electric Light and Power 
Cempany, St. Louis; William F. Ham, 
President, Washington Railway and 
Electric Company, Washington; Wil- 
liam McClellan, President, Potomac 
Electric Power Company, Washington; 
Sylvester B. Way, President, The Mil- 
waukee Electric Railway and Light 
Company, Milwaukee; C. F. Richard- 
son, President, West Kentucky Coal 
Company, Sturgis, Ky.; Alex Dow, 
President, The Detroit Edison Com- 
pany, Detroit; A. F. Hockenbeamer, 
President, Pacific Gas & Electric Com- 
pany, San Francisco; J. D. Mortimer, 
Vice-president, North American Light 
& Power Company, Chicago; John H. 
Hanna, President, Capital Transit Com- 
pany, Washington, all of whom are ex- 
ecutives of North American subsidiaries or 
of allied companies. AlsoOwen D. Young, 
Chairman, General Electric Company; 
Sidney Z. Mitchell, former Chairman, 
Electric Bond & Share Company; 
George O. Muhlfeld, President, Stone 
& Webster, Inc.; C. E. Groesbeck, 
Chairman, Electric Bond & Share Com- 
pany; Floyd L. Carlisle, Chairman, 
Niagara Hudson Power Corporation; B. 
C. Cobb, Chairman, Commonwealth & 
Southern Corporation; P. B. Sawyer, 
Vice-president, Electric Bond & Share 
Company, all of New York; Fred 
Vogel, Jr., of Milwaukee, a director of 
the Milwaukee Electric Railway and 
Light Company, and W. H. Fillmore 
of Cincinnati, a director of the Cleve- 
land Electric Illuminating Company. 
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___. INDUSTRIAL HEATING NEWS ——— 
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FROST-PROOF VALVE CABINETS 


A 300 watt heater placed inside a 
small cabinet built around a pipe line 
valve insures the perfect operation of 
this valve throughout the winter. Here 
is a job where electric heat has prac- 
tically no competition. 


LIVE STOCK WATERING TANK 


A 60 foot length of soil heating equip- 
ment was dropped into a tank 10 ft by 
3 ft by 2 ft and keeps the temperature 
of the water to at least 40° even on 10° 
days. Thus, 400 watt is doing an eco- 
nomical job with absolutely no attention 
required. 


GLUING MACHINE 


A continuous gluing machine where 
the paper stock is passed over a roller 
running in liquid glue requires that the 
glue be kept at a very definite tempera- 
ture. An immersion unit with thermo- 
static control goes about this job with 
no fuss or attention. The elimination 
of fire hazard is also an important point 
in this application of heat. 


CEMENT BLOCK MOLDS 


In making molded cement blocks it 
has been found necessary to apply heat 
to the metal mold to keep it from re- 
moving particles from the block when 
it is removed from the mold. Strip heat- 
ers attached to the metal mold perform 
a perfect job, as well as allowing a thin- 
ner mix to be used, which insures a 
smoother surface finish on the block. In 
the past it has been customary to use an 
oil bomb torch for this work, but the 
inconvenience of this method together 
with the extremely sooty condition 
finally resulted in its being discarded in 
favor of clean and inexpensive electric 
heat. 


OFFICE HEATING 


Under the new NRA regulations a 
number of plants are operated only sev- 
eral days a week, while the offices of 
these plants are mostly always occupied 
the remainder of the week. In these 
cases it is often necessary to run the en- 
tire factory heating plant just to heat a 
few offices. Such expensive operation 





can easily be avoided by the installation 
of electric air heaters in these offices to 
keep them comfortable during the days 
when the factory heating plant is shut 
down. These heaters are also ready to be 
used for auxiliary heat on extremely cold 
days. 


BREAD PROOFING BOXES 


It is necessary to maintain certain hu- 
midities in bread proofing boxes, and one 
bakery owner was attempting to do this 
by evaporating moisture from a pan 
equipped with a gas burner. Results were 
not satisfactory because of the excess 
heat produced by the gas flame, and a | 
kw immersion heater was placed in the 
pan, giving perfect results. With the 
electric heater there is no excess heat to 
be given to the room, and evaporation of 
moisture takes place evenly and without 
contaminating the surrounding atmos- 
phere. 


SMALL UNIT HEATER MAILING 
CAMPAIGNS 


If you have not already done so, now 
is the time to line up your mailing cam- 
paign for small industrial heating units. 
It has been proved that this direct mail 
literature as offered by the various manu- 
facturers, and supplemented by your 
own if desired, produces definite -results. 
The experience of a number of utilities 
indicates beyond a doubt that there are 
thousands of new applications for these 
small units, and to make the job easier 
the manufacturers of this equipment are 
offering a type and size for any kind 
of a job. 


STEREOTYPE MELTING 


A small printing company has recently 
electrified their stereotype melting pot 
by using a length of helicoil sheath wire 
coiled to fit their particular pot, and 
have found it the answer to their trou- 
ble. The unit is of 2500 watt capacity 
and has been operated very successfully 
in this particular case without tempera- 
ture control. This type of unit that can 
be obtained in various wattages and 
lengths and coiled to fit practically any 
receptacle offers great possibilities in the 
soft metal melting field. 








January, 1934 


COMMERCIAL NOTES 
(Continued from page 3) 


bring results, and the Committee is hope- 
ful present negotiations with the manu- 
facturers will result favorably. 


Rural Sales 


The first issue of Rural Electrification 
Exchange, published by the Rural Sales 
Committee of which P. H. Powers, vice- 
president, West. Penn Power Company, 
Pittsburgh, Pa., is chairman, was distrib- 
uted earlier this month. On the mailing 


list are included rural sales representa- — 


tives of utility companies and any such 
representative not receiving copy should 
communicate with the Commercial De- 
partment, Edison Electric Institute, 420 
Lexington Avenue, New York, N. Y. 


National Electric Cookery Council 


A record range year is expected in 
1934, with greater numbers of outlets 
and wider utility interest in the develop- 
ment of the electric cooking load. A 
broad advertising and publicity program 
is now under preparation to be presented 
at the next meeting of the Range Di- 


_ vision of N.E.M.A. 


Better Light, Better Sight 


Reports from the field reveal most 
gratifying results from the Lighting Pro- 
gram conducted by the Lighting Sales 
Committee of which Mr. M. E. Skinner 
is chairman. From Coast to Coast small 
companies as well as the large ones 
placed special emphasis on sales of lamps 
and equipment, and most encouraging 
were the general educational and pro- 
motional campaigns conducted by some 
of the leading utilities for the advance- 
ment of better illumination for utilitarian 
purposes, and the protection of eyesight. 

Outstanding in the commercial field 
of illumination was the advertising pro- 
gram inaugurated, and now being con- 
ducted by Hotels Statler on ‘Certified 
Lighting” which was outlined in the De- 
cember Bulletin. In recognition of this 
progressive development, the New York 
Section of the Illuminating Engineering 
Society held its January meeting at 
Hotel Pennsylvania, at which meeting 
the complete Statler program was dis- 
cussed, followed by inspection of a typi- 
cal section of the Hotel. Among the 
speakers were Frank A. McKowne, 
president, Hotels Statler Company, and 
George E. Whitwell, Chairman, Sales 
Committee of the Institute. 

The well known magazine, Factory 
Management, will have a special edition 
On BETTER LIGHT, BETTER SIGHT in 
March.—C. E. G. 
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clubs, dance halls, 













AIR CONDITIONING 


“Survey by Utility Company Shows 18,860 
Tons Refrigeration for Air Conditioning in 
Chicago.” Heating, Piping and Air Condi- 
tioning, January, 1934, p. 11. Keeney Pub- 
lishing Company, 1900 Prairie Avenue, Chi- 
cago, Ill. 

A survey just completed by the air-condi- 
tioning department of the Commonwealth 


| Edison Company, of which G. A. Freeman 


is the manager, shows a total refrigeration 
capacity of 18,860 tons installed for air con- 
ditioning a variety of buildings in Chicago 
proper. Types of installations classified in 
the listing include banks, brokers’ offices and 
exchanges, beauty shops, churches, civic 
buildings (Planetarium and Art Institute), 
dentists’ offices; drug 
companies, hospitals, hotels, industrial ap- 
plications (candy, bakeries, printing, miscel- 
laneous), general offices, and office build- 
ings, packing plants, ticket offices, private 
offices, restaurants, stores (candy, clothing 
and shoe, food, miscellaneous), studios, trade 
association offices, undertakers, theaters, and 
residences. 





“86 Shops at Radio City Air Conditioned.” 
Heating, Piping and Air Conditioning, Jan- 
uary, 1934, pp. 12-13. Keeney Publishing 
Company, 1900 Prairie Avenue, Chicago, 
Ill. 

In the R C A Building at Rockefeller Cen- 
ter, New York City, some eighty-six high- 
grade shops of every description are air 
conditioned. Twenty-five of the shops are 
in the concourse, thirty-seven on the ground 
and twenty-four on the mezzanine. Their 
rentable area totals 103,405 sq. ft. and the in- 
terconnected pedestrian lanes or corridors 
are well over three-quarters of a mile in 
length; it has been estimated that well over 
200,000 people will pass through these corri- 
dors daily and view the merchandise dis- 
played. 





“Air Conditioning Sells,” J. P. Minnich, 
Metropolitan Edison Company, Reading, Pa. 
Electrical World, Vol. 102, No. 10, Septem- 
ber 2, 1933, pp. 300-303. McGraw-Hill Pub- 
lishing Co., Inc., 330 West 42nd Street, New 
York City. 





“Heat from Lighting As An Air-Condi- 
tioning Load,” Walter Sturrock and J. H. 

alker (General Electric Company and De- 
roit Edison Company, respectively). Elec- 
trical World, Vol. 102, No. 12, September 
16, 1933, pp. 377-379. McGraw-Hill Pub- 
ishing Co., Inc., 330 West 42nd Street, New 
York City. 





“Electric Heat for Humidity Control in 
Pugar Storage Warehouse,” Delton T. Waby, 
Public Service Company of Northern IIli- 
ois, Chicago. Electrical World, Vol. 102, 
0. 13, September 23, 1933, pp. 409-410. Mc- 
3raw-Hill Publishing Co., Inc., 330 West 
2nd St., New York City. 





OST ANALYSIS 


“Power and Heat Cost Analysis for In- 
fustrial Plants,” Louis A. Offer. Combus- 
ton, December, 1933, pp. 39-42. Combus- 
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tion Publishing Co., Inc., 200 Madison Ave- 
nue, New York City. 

The importance of accurate plant records 
in reducing power costs is discussed in some 
detail with the recommendation that weekly 
or daily analysis form a part of the monthly 
record for the stimulation of improvements 
in operation. 


“A More Accurate Comparison of Heat- 
ing Costs,” F. M. Scott (In Collaboration 
with R. W. Dawes). Buildings and Build- 
ing Management, January, 1934, pp. 26-28. 
Porter-Langtry Company, Publishers, 139 N. 
Clark Street, Chicago, IIl. 

A comparison of the relative heating ef- 
ficiencies of plants in different buildings. 





DAIRY ELECTRIFICATION 


“Dairy Products Plant Saves by Central- 
ized Operations,’ L. V. Glavinovich, Elec- 
trical Engineer, C. C. Moore & Company, 
Engineers, San Francisco. Electrical World, 
Vol. 102, No. 15, October 7, 1933, pp. 470- 





473. McGraw-Hill Publishing Co., Inc., 
330 West 42nd Street, New York City. 
DIESEL ENGINES 

“To Drop Diesel Engines—Royal Mail 


Company Will Put Steam Turbines in Lin- 
ers.” (Wireless to The New York Times.) 

London, Sept. 29—According to the Daily 
Herald, a change from Diesel to steam tur- 
bine engines is to be made in two liners 
of the Royal Mail Steam Packet Company 
on the South Atlantic route—the Asturias 
and Alcantara, built in 1925 and 1926, re- 
spectively. Installation of the newest form 
of steam turbines is to be effected at Bel- 
fast. This change in policy has been 
adopted, it is said, because of the great ex- 
pense for operation and maintenance of the 
Diesel-engined liners. 





“Competition from Diesel and Gas En- 
gines,” by F. E. Kruesi. Electrical World, 
December 23, 1933, p. 824. McGraw-Hill 
Publishing Company, Inc., 330 West 42nd 
Street, New York City. 

Some good advice to Power Sales Engi- 
neers in dealing with engine competition. 


Diesel Power, December, 1933. Business 
Journals, Inc., 192 Lexington Avenue, New 
York City. 

This issue is called the “Accessory Num- 
ber” and is devoted to those auxiliary devices 
necessary for the correct installation and 
operation of a Diesel engine plant. 





ELECTRIC STAIRWAYS 


“Electric Stairways Speed Up Vertical 
Transportation,” H. C. Hickock. Buildings 
and Building Management, January, 1934, 
pp. 24-25. Porter-Langtry Company, Pub- 
lishers, 139 N. Clark Street, Chicago, III. 

Description of the installation in the Mar- 
shall Field & Company store in Chicago. 





ELECTRIC WELDING 


“Electric Welding Suitable for Everdur.” 
Electrical World, December 16, 1933, p. 786. 
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McGraw-Hill Publishing Company, Inc., 330 
West 42nd Street, New York City. 

This article is a brief discussion of welding 
Everdur electrically by means of both me- 
tallic and carbon electrodes. 





“Finds Under-Water Welding Possible.” 
Electrical World, December 9, 1933, p. 753. 
McGraw-Hill Publishing Company, Inc., 330 
West 42nd Street, New York City. 

Recently discovered that arc may be di- 
rected and manipulated so as to produce high 
quality welds between totally immersed 
pieces of metal. 


FAN MAINTENANCE 


“Maintenance of Ventilating-Fan Drives,” 
by Francis A. Westbrook. Electrical World, 
December -16, 1933, pp. 785-786. McGraw- 
Hill Publishing Company, Inc., 330 West 
42nd Street, New York City. 

A discussion of silent-chain drives for 
ventilating fans in large vehicular tunnels. 





INDUSTRIAL, ELECTRIFICATION— 
SILK MILLS 


“Revised Silk Mill Drive Brings Benefits,” 
C. W. Turner, Sales Manager, Connecticut 
Power Company. Electrical World, Vol. 
102, No. 14, September 30, 1933, p. 437. Mc- 
Graw-Hill Publishing Co., Inc., 330 West 
42nd Street, New York City. 





ISOLATED PLANTS 


“Famine in the Land of Plenty,” L. E. 
Habben, Mechanical and Electrical Engineer, 
New York City. Power, Vol. 77, No. 11, 
November, 1933, pp. 582-584. McGraw-Hill 
Publishing Co., Inc., 330 West 42nd Street, 
New York City. 

In collaboration with the manufacturers, 
a proposal was submitted whereby the en- 
tire installation could be paid for out of sav- 
ings, and with no outlay by the owners. 


“Minneapolis Building Installs Own 
Plant.” Power, Vol. 77, No. 11, November, 
1933, p. 603. McGraw-Hill Publishing Co., 
Inc., 330 West 42nd Street, New York City. 

New installation evoking considerable in- 
terest and the results obtained may have a 
direct bearing upon the power policies of 
other building owners in the locality. Equip- 
ment installed is listed. 





REVERSED REFRIGERATION CYCLE 


“Refrigerator Provides Heat.” Power, Vol. 
77, No. 11, November, 1933, p. 605. Mc- 
Graw-Hill Publishing Co., Inc., 330 West 
42nd Street, New York City. 

At the Ancoats Hospital, Manchester, 
England, advantage is being taken of the 
fact that a refrigerating machine supplies 
heat in convenient form for utilization. A 
methyl-chloride apparatus is operated to 
maintain a room temperature in one part of 
the hospital at about the freezing point, but 
the condenser of the machine, instead of 
being cooled in the open air, is enclosed in 
a duct. A fan provides a draft through the 
duct, and the effluent heated air is delivered 
to the hospital linen cupboards for drying 
purposes. Cost of heating and refrigeration 
is proportionately lower than if both func- 
tions of the cooling machine were not util- 
ized. 
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The Industry at the Beginning of 
Another Year 


(Continued from page 1) 


years of active and well directed effort 
to push forward technical developments 
in the art of rendering electric service 
and to promote the use of electricity. 
Their record of rate reductions over a 
long period of years is sufficient proof of 
the fact that they have been fair in pass- 
ing on to their customers the benefits de- 
rived from these new developments and 
from improved operating methods. 
Private enterprise in the conduct of 
business, by comparison with business 
conducted by governmental agency, has 
the great advantage of initiative. This 
advantage goes far toward offsetting 
many of the unfair advantages which 
government takes to itself in competing 
with private business, and over a period 
of years will surely assert itself, as has 
so often been demonstrated. So long as 
each individual company continues to do 
a better job of rendering electric service 
than any other organization is capable 
of doing, it may confidently be expected 
that electric light and power companies 
will continue to sell the great bulk of 
electricity used in the United States. 


Pub. No. A7—Stoker Equipment and 
Furnaces—Errata Notice 


The following correction is called to 
the attention of those having copies of 
E.E.I. Publication No. A7 “Stoker 
Equipment and Furnaces.” 


Pages 10 and 11—List of Recent Installa- 
tions—Under Industrial Plants division, in- 
stallation of Keasby & Mattison Company, 
the tabulation lists “Maximum B.t.u. per cu. 
ft. of volume” as 29,400 and “Furnace Vol- 
ume” as 2030. The correct figures are 71,300 
and 800 respectively. 

It is suggested that corrections be made in 
the report, as given above, and that this 
notice be clipped and attached to the report 
as authority for the changes made. 

Eptson Evectric Institute BuLLetin, 
January, 1934 
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CONVENTIONS AND MEETINGS 


JANUARY 


22-25 Society of Automotive Engineers, Detroit, Mich. 
23-26 American Institute of Electrical Engineers, New York, N. Y. 





5-8 American Society of Heating and Ventilating Engineers, Hotel Biltmore, New 
York, N. Y. 


FEBRUARY 


MARCH 


6-7 Oklahoma Utilities Association, Mayo Hotel, Tulsa, Okla. 


MAY 





1-4 Chamber of Commerce of the United States of America, Washington, D. C. 
14-18 National Fire Protection Association, Haddon Hall, Atlantic City, N. J. 
24 National Board of Fire Underwriters, Waldorf-Astoria Hotel, New York, N. Y. 


4-7 Annual Convention, 
Atlantic City, N. J. 


JUNE 


EDISON ELECTRIC INSTITUTE, Traymore Hotel, 


18-21 National Association of Purchasing Agents, Hotel Cleveland, Cleveland, Ohio. 


25-29 American Institute of Electrical Engineers, The Homestead, Hot Springs, Va. 








HOW TO EARN A HAPPY NEW YEAR 


Home electrification to raise the standard of living 


Approaching the task through intense local market study of the 


Power to buy, home ownership status, the human equation. 


Pushing the major load builders to entrench the Electric Kitchen, 


Yet not neglecting small heating and motor driven services appealing to small income groups. 
National and local coordinated sales and promotional programs 
Enthusiastic participation by utilities and 


With greater customer benefit from household electric equipment the paramount objective. 


Yearnings for greater electric revenue can be satisfied only by 


local trade groups in selling, 


Executive order for energetic and double-barrelled sales action coupled with 
An urge to do new promotional things in new ways and of course with 
Rates in force economically promotional for each service rendered through appliances. 





C. E. Greenwood 
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